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(57) The present invention relates to rat peripheral 
brainstem-derived and human fetus-derived G protein 
coupled receptor protein, a partial peptide thereof or a 
salt thereof, and nucleic acid encoding the receptor pro- 
tein, and a derivative thereof. 

The present rat peripheral brainstem-derived and 
human fetus-derived G protein coupled receptor pro- 



teins or nucleic acid encoding the same and a derivative 
thereof can be used for determining a ligand (agonist) 
for the present receptor protein, an agent for preventing 
and/or treating diseases associated with the deficient 
functions'of the present G protein coupled receptor pro- 
tein, a gene therapeutic, and a method for screening a 
compound which alters an amount of the present recep- 
tor protein or a partial peptide thereof. 
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[0001] The present invention relates to a rat peripheral brainstem-derived and human fetus-derived novel G protein 
coupled receptor protein or a salt thereof and a DNA encoding it. 

. Background Art 

[0002J Physiologically active substances such as many hormones and neurotransmitters regulate the function of the 
living body through specific receptor proteins present in a cell membrane. Since many of these receptor proteins con- 
duct intracellular s.gnal transmission through activation of coupled guanine nucleotide-binding protein (hereinafter ab- 
breviated as G protein in some cases) and have the common structure having 7 transmembrane regions,- they are 
called collect.vely as G protein coupled receptor protein or 7 times transmembrane type receptor protein (7 TMR) 
[0003] The G protein coupled receptor protein is present on the surfaces of the cells and various functional dells of 
organs of the living body and plays on a physiologically important role as a target for a molecule which regulates the 
functions of those cells and organs, for example, hormones, neurotransmitters and physiologically active substances 
A receptor transmits a signal into a cell through binding with a physiologically active substance, and a variety of reactions 
such as activation and inhibition of a cell are induced by this signal. 

-.10004] Elucidation of the relationship of a substance which regulates the complex function of cells and organs of a 
variety of hving bodies and a specific receptor therefor, in particular, a G protein coupled receptor protein elucidates 
the funct.on of cells and organs of a variety of living bodies, and provides a very important means fpr developingdruqs 
which are closely associated with the functions. 

[0005] For example, in a variety of organs of the living body, the physiological regulation is conducted under regulation 
by many hormones, hormone-like substances, neurotransmitters or physiologically active substances In particular 
physiologically active substances are present in various sites in the living body, and regulate their physiological function 
through receptor proteins, each corresponding thereto. There are still unknown hormones and neurotransmitters and 
other physiologically active substances in the living body, many of which have not been reponad yet regarding the 
structures of these receptor proteins. Further, whether or not a subtype is present is not knowr, in many of the known 
30 receptor proteins. 

[0006] Revelation of the relationship between a substance which regulates the complex function in the living body 
and a specific receptor protein therefor is a very important means for developing medicines, h addition in order to 
effectively screen an agonist and an antagonist for receptor proteins and develop medicines, it is necessary to elucidate 

Inn™^ ° f 3 96ne ° f 3 reCSpt0r Pr0t6in exDressed in the livi "9 b ody and express it in a suitable expression system 
[0007] Recently, as a means for analyzing a gene expressed in the living body, studies of analyzing randomly a 
sequence of a cDNA are actively conducted, and the thus obtained sequences of cDNA fragments are registered in 
database as Expressed SequenceTag (EST) are published. However, many ESTs contain only sequence information 
and it is difficult to presume their functions. 

[0008] Previously, a substance Which inhibits binding of a G protein coupled receptor and a ohysiologically active 
substance (that is, ligand) and a substance which causes the same signal transmission as that for a physiologically 
active substance (that is, ligand) by binding have been utilized as a medicine for regulating the functions of the living 
body as a specific antagonist or agonist for these receptors. Therefore, new finding of a G protein coupled receptor 
protein which is not onty important in the physiological manifestation in the living body but also as a target for druq 
development, and cloning of.the gene (for example, cDNA) are a very important means upon finding of a specific ligand 
an agonist and an antagonist for a hovel G protein coupled receptor protein. ' ' 

' [0009] However, not all of G protein coupled receptors have been found and, even at present, there are still many 
unknown G protein coupled receptors, and so called orphan receptors for which corresponding ligands have not been 
identified, and there are desired search of new G protein coupled receptors and elusidation of their functions 
[0010] A G protein coupled receptor is useful for searching a new physiologically active substance (that is ligand) 
using its signal transmission action as an index, or searching an agonist or antagonist for the receptor. On the other 
hand, even when a physiological ligand has not been found, an agonist or an antagonistto the receptor can be prepared 
by analyzing the physiological action of the receptor from an inactivation experiment of the receptor (knockout animal) 
A ligand, an agonist or an antagonist for these receptors can be expected to be utilized as an agent for preventing/ 
treating or diagnosing diseases associated with the insufficient function of a G protein coupled receptor. 
[0011] Further, there are many cases where reduction or exasperation of the function of the receptor in the living 
body based on a gene mutation of a G protein coupled receptor is a cause for some diseases. In this case there can 
be applied to gene therapy by not only administration of an antagonist or an agonist for receptor but also introduction 
of the receptor gene into the living body (or a particular organ) and introduction of an antisense nucleic acid for the 
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receptor gene, lathis case, a base sequence of the receptor is essential information for examining the presence or 
absence of deletion or mutation on a gene and the receptor gene can be applied to an agent for preventing/treating 
or diagnosing diseases associated with the insufficient function of the receptor. 

5 Disclosure of Invention 

[001 2] The present invention provides a novel G protein coupled receptor protein which is useful as described above. 
That is, the present invention provides a novel G protein coupled receptor protein or a partial peptide thereof or a salt 
thereof, a polynucleotide (DNA, RNA and- their derivatives) comprising a polynucleotide (DNA, RNA and their deriva- 

10 tives) encoding the G protein coupled receptor protein or a partial peptide thereof, a recombinant vector comprising 
polynucleotide, a transformant harboring the recombinant vector, a process for producing the G protein coupled re- 
ceptor protein or a salt thereof, an antibody to the G protein coupled receptor protein or a partial peptide thereof or a 
salt thereof, a compound which alters an amount of the G protein coupled receptor protein to be expressed, a method 
for determining a ligand for the G protein coupled receptor, a method for screening a compound.(antagonist, agonist) 

15 or a salt thereof which alters binding of a ligand with the G protein coupled receptor protein, a kit for the screening, a 
compound (antagonist, agonist) which alters binding of a ligand obtained by using the screening method or screening 
. kit and the G protein coupled receptor protein or the salt thereof, and a medicine comprising a compound (antagonist, 
agonist) or a salt thereof which alters binding of a ligand with the G protein coupled receptor protein and a compound 
which alters an amount of the G protein coupled receptor protein to be expressed. 

20 [0013] The present inventors studied intensively and, as a result, we isolated a cDNA encoding a novel G protein 
coupled receptor protein derived from rat peripheral brainstem and human fetus based on EST information made by 
a degenerated PCR method, and succeeded in analyzing its entire base sequence. And when this base sequence was 
translated into an amino acid sequence, the first to seventh transmembrane regions were confirmed on hydrophobic 
plot, and proteins encoding by these cDNAs were confirmed to be 7 times transmembrane type G protein coupled 

25 receptor protein. The present inventors further studied on these fjndings and, which r&sulted in completion of the present 
invention. 

[0014] That is, the present invention provides: 

(1) a G protein coupled receptor protein which comprises an amino acid sequence identical or substantially identical 
30 to an amino acid sequence represented by SEQ ID No:1 or a salt thereof, 

(2) the G protein coupled receptor protein according to the above (1), wherein the amino acid sequence substan- 
tially identical to an amino acid sequence represented by SEQ ID No:1 is an amino acid sequence represented 
by SEQ ID No:2 or SEQ ID No:7 or a salt thereof, 

(3) a partial peptide of the G protein coupled receptor protein according to above (1) or a salt thereof, 

35 (4) a polynucleotide which comprises a polynucleotide having a base sequence encoding the G protein coupled 

receptor protein according to the above (1), 

(5) the polynucleotide according to the above (4), which is a DNA, 

(6) the polynucleotide according to the above (4), which has a base sequence represented by SEQ ID No:3, SEQ 
ID No:4 or SEQ ID. No:8, 

40 . (7) a recombinant vector which comprises the polynucleotide according the above (4), 

(8) a transformant transformed with the recombinant vector according to the above (7), 

(9) a method for producing the G protein coupled receptor protein or a salt thereof, which comprises culturing a 
transformant according to the above (8) to produce the G protein coupled receptor protein according to the above 

(I) , 

45 (10) an antibody to the G protein coupled receptor protein according to the above (1 ) or the partial peptide according 

to the above (3) or a salt thereof, 

(I I ) the antibody according to the above (1 0), which is a neutralizing antibody which inactivates signal transmission 
of the G protein coupled receptor protein according to the above (1 ), . 

(12) a diagnostic agent which comprises the antibody according to the above (10), 
so (13) a ligand for the G protein coupled receptor protein according to the above (1) or a salt thereof, which is 

obtainable by using the G protein coupled receptor protein according to the above (1) or the partial peptide ac- 
cording to the above (3) or a salt thereof, 

(14) a medicine which comprises the ligand for the G protein coupled receptor protein according to the above (1 3), 

(15) a method for determining a ligand for the G protein coupled receptor protein according to the above (1) or a 
55 salt thereof, which comprises using the G protein coupled receptor protein according to the above (1 ) or the partial 

peptide according to the above (3) or a Salt thereof, 

(1 6) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
according to the above (1 ) or a salt thereof, which comprises using the G protein coupled receptor protein according 
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to the above (1) or the partial peptide according to the above (3) or a salt thereof 

i-if.? ,0 ^ ree ™ 9 a com P°^° which alters binding of a ligand with the G protein coupled receptor protein or 
a salt thereof accord.ng to the above (1), or a salt thereof, which comprises the G protein coupleTS prote" 
according to the above (1 ) or the partial peptide according to the above (3) or a salt thereof 
. (18) a compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof 
according to the above (1 ) or a salt thereof, which is obtainable by using L method f rTc eening 'JSSSS 
the above (1 6) or the kit for screening according to the above (1 7) according to 

ilSl m o ediCin , e r hiCh f C ° mPriSeS 3 COmP ° Und Which atlerS bindin 9 of a li9and with th * « P~tein coupled receptor 
prote.norasaftthereof according to the above(1).orasalt thereof, which isob^^ 

according to the above (16) or the kit for screening according to the above (1 7) 'orscreen.ng 
c^ 

• above P { ZT P TL^T C ° rtPriSeS 3 b3Se S6qUenCe COm P' ementaf V to the polynucleotide according to the 

(22) a method for quantitating a mRNA for the G protein coupled receptor protein according to the above m which 
compnses using the polynucleotide according to the above (4) or a part thereof l ) ' 

ISnth eth ° t i f °H quantitatin 9 the G P rotein cou P |e " «*eptor protein according to the above (1 ), which comprises 
using the antibody according to the above (10), comprises 

(24) a method for diagnosing diseases associated w»h the function of the G protein coupled receptor accordina 
• EES' Wh ' Ch C ° mpriSeS USin9 ,he qUantit3tin9 method accordina to ». *»™ (22) or the abov" (S) ° 

' hf * « w I eenin9 3 COmP ° Und WhiCh a ' terS an am0unt of the G P"> tein ^"P'ed receptor accord no to 
the 6 at: 6 (22) 6XPreSSed ' " 8 S3lt th6re0f ' WhiCh C ° mpriS6S USlng the M ^quantitafing SSj !o 
(26) a method for screening a compound which alters an amount of theG protein coupled receptor protein accordino 

f2 tt a th° mP0Un ^ W , hiCh f ere an am ° Unt ° f thS G Pr0tein coupled rece P tor P rotei n wording to the above (1) or 
a salt thereof, which ,s obtainable by using the method for screening according to the above (25) 

a safttheZf in » * I, 0 " " T"" °' *' G Pr ° ,ein C ° Up ' ed r6Cept0r P roteir! wording to he above (1) or 
pTJSTlSI ° btainable ^ USin9 the meth ° d f ° r SCrei!;iin9 accordi "9 t0 the <*°ve 

[0015] Further, the present invention provides: 

(29) the G protein coupled receptor protein or a salt thereof according to the above (1), wherein the protein is a 
protein comprising (a) an amino acid sequence represented by SEQ ID No:1 , an amino acid sequence which 1 

Z JIZ (Pr f ra V ' ar ° Und 1 10 3 °' m ° re Pr6ferablV ar0Und 1 10 9 ' more P«»V a few (1 to 5) amin! all 
i an , am no ac.d sequence represented by SEQ ID No:1 are deleted, (b) an amino acid sequence in which 1 0 2 
or more (preferably, around 1 to 30, more preferably around 1 to 10, more preferably a few (1 to 5)) TnTo acids 
are added to an ammo acid sequence represented by SEQ ID No:1, (c) an amino acid sequence in wThTo * 
in Z°l n h * ar ° Und 1 t0 30 ' m ° re PreferablV ar ° Und 1 10 10 ' more P referab 'V * few (1 to 5 ) amino acids 

' XZZSSZZT"" by SEQ ,D No:1 are substitu,ed with 0,her amino acids > - « an a= 

™Ll7 Xh °V 0r de t terminin9 the li9and accordin 9 to the above (15), which comprises contacting the G protein 

(31) the method for determining a ligand according to the above (30), wherein a ligand is, for example anoiotensin 
bombesin, canabinoide, cholecystokinin, glutamine, serotonin, melatonin, neuropeptide Y opS purine vaso 

• ^pT^ r ACA r s t ec ? tin - 9iuca9on ' ca,c *° nin < adrenome duiin ' ^ 0 Lk ghrh p crf p a C th 

. PTH, VIP (vasoactive intestinal polypeptide), somatostatin, dopamine, motilin, amyline, bradykinin CGRP '(calci- 
tonin gene related peptide), leukotriene, pancreastatin, prostaglandin, thromboxane adenoshe Serine a and 
P-chemokine (for example, IL-8, GROa, GROp, GROy, NAP-2, ENA-78, PF4, IP1 0 GCP-2 MCP HCU MrP 

SdeTgaZ"' ^ end ° the,in ' emer ° 9aStrin ' htata *'' -^^^1?^ 

(32) the method for screening according to the above (16), which comprises comparing (i) the case where the 
Gprotemcouptedreceptorproteinorasalt thereof according totheabo»e(1,orth.^ g ^^«2SiI; 
accordingto the ; above(3)is contacted ^•>g«Ki,««,(l)th.c^wi w LQp^ < ^S^^ 
or a salt thereof accord.ng to the above (1 ) or the partial peptide or a salt thereof according to thTabove ( 3) 
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contacted with a ligand and a test compound, 

(33) a method for screening a compound which alters binding of a ligand and the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing an amount 
of a labeled ligand for the G protein coupled receptor protein or a salt thereof according to the above (1) or the 
partial peptide or a salt thereof according to the above (3) in (i) the case where a labeled ligand is contacted with 
the G protein coupled receptor protein or a salt thereof according to the above (1) or the partial peptide or a salt 
thereof according to the above (3), and (ii) the case where a labeled ligand and a test compound are contacted 
with the G protein coupled receptor protein or a salt thereof according to the above (1) or the partial peptide or a 
salt thereof according to the above (3), 

(34) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing an amount 
of a labeled ligand to a cell comprising the G protein coupled receptor protein according to the above (1) in (i) the 
case where a labeled ligand is contacted with the cell, and (ii) the case where a labeled ligand and a test compound 
are contacted with the cell, 

(35) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing an amount 
of a labeled ligand to a membrane fraction of the cell comprising the G protein coupled receptor protein according 
to the above (1) in (i) the case where a labeled ligand is contacted with the membrane fraction of the cell, and (ii) 
case where a labeled ligand and a test compound are contacted with the membrane fraction of the cell, 

(36) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ) or a salt thereof, which comprises measuring and comparing an amount 
of binding of a labeled ligand for the G protein coupled receptor protein in (i) where a labeled ligand is contacted 
with the G protein coupled receptor protein expressed on a cell membrane of a transformant according to the 
above (8) by culturing the transformant, and (ii) case where a labeled ligand and a test compound are contacted 
with the G protein coupled receptor protein expressed on a cell membrane of a transformant according to the 
above (8) by cul turfing the transformant, 

(37) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1), or a salt thereof, which comprises measuring and comparing the cell 
stimulating activity via the G protein coupled receptor protein in (i) the case where a compound which activates 
the G protein coupled receptor protein or a salt thereof according to ihe above (1) with a cell comprising tho G 
protein coupled receptor protein according to the above (1), and (ii) the case where a compound which activates 
the G protein coupled receptor protein or a salt thereof according to the above (1 ) and a test compound are con- 
tacted with a cell comprising the G protein coupled receptor protein according to the above (1), 

(38) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1), or a salt thereof, which comprises measuring and comparing the cell 
stimulating activity via the G protein coupled receptor protein in the case where a compound which activate? Ihe 
G protein coupled receptor protein or a salt thereof according to the above (1) is contacted with the G protein 
coupled receptor protein expressed on a cell membrane of a transformant according to the above (8) by culturing 
the transformant, and the case where a compound which activates the G protein coupled receptor protein or a salt 
thereof according to the above (1 ) and a test compound are contacted with the G protein coupled receptor protein 
expressed on a cell membrane of a transformant according to the above (8) by culturing the transformant, 

(39) the method for screening according to the above (37) or the above (38), wherein the compound which activates 
the G protein coupled receptor protein according to the above (1) is angiotensin, bombesin, canabinoide, choie- 
cystokinin, glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP, secre- 
tin, glucagon, calcitonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal 
polypeptide), somatostatin, dopamine, motilin, amyline, bradykinin, CGRP (calcitonin gene related peptide), leu- 
kotriene, pancreastatin, prostaglandin, thromboxane, adenosine, adrenaline, a and p-chemokine (for example.. IL- 
8, GROcc, GROp, GROy, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, MCP-3, I-309, MIPIcc, MIP-'lp, 
RANTES), endothelin, enterogastrin, histamine, neurotensin, TRH, pancreatic polypeptide orgalanin, 

(40) a compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof 
according to the above (1), or a salt thereof, which is obtainable by the method for screening according to the 
above (32) to (39), 

(41 ) a medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
protein or a salt thereof according to the above (1 ), or a salt thereof, which is obtainable by the method for screening 
according to the above (32) to (39), 

(42) the kit for screening according to the above (17), which comprises a cell comprising the G protein coupled 
receptor protein according to the above (1), 

(43) the kit for screening according to the above (17), which comprises a membrane fraction of a cell comprising 
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the G protein coupled receptor protein according to the above (1) 

e nccr* g *L L»e ,3) ' ' K *°" i "° " ab ° ,e (1) " »» ^ 

• ^ ■» — « -v. 

Brief Description of Drawings 

PreS ™ M lher»f,om (continues t. FIG 2) " '" E " amB ' e 1 an amino .cW nequenco 

therefrom (continues from FIG. 1 and continues to FIG 3) ' sequence presumed . 

therefrom.fcontinues from FIG 3) amP ' e 1 ' and an amino acld sequence presumed 

Etinve™ 

therefrom (continues to FIG 6) mf " e 1 ' and a " am,no acid sequence presumed 

~™^^^ 

therefrom (continues from FIG. 5 and continues to FIG 7) ' sequence presumed 
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(continues from FIG. 10 and continues to FIG. 12). 

[0027] FIG. 12 shows a base sequence of a DNA encoding a G protein coupled receptor protein hOT7T009 of the 
present invention derived from a human fetus obtained in Example 2, and an amino acid sequence presumed therefrom 
(continues from FIG. 12). ; 

5 [0028] . FIG, 13 shows a hydrophobic plot of the G protein coupled receptor protein hOT7T009 of the present invention 
derived from a human fetus/which was made based on amino acid sequences shown in FIG. 10 to FIG. 12. 

Best Mode for Carrying Out the Invention 

10 [0029] The present G protein coupled receptor protein (herinafter referred to as receptor protein in some cases) is 
a receptor protein comprising an amino acid sequence identical or substantially identical (for example, an amino acid 
sequence represented by SEQ ID No:2 (amino acid sequence in FIGS. 5-8) or an amino acid sequence represented 
by SEQ ID No:7 (amino acid sequence hvFIGS.1 0-1 2)) to an amino acid sequence represented by SEQ ID No:1 (amino 
acid sequence in FIGs. 1 to'4). 

15 [0030] The present receptor protein may be a protein derived from cells (e.g. , hepatic cells, spleen cells, nerve cells, 
glia cells, pancreatic p-cells, bone marrow cells, mesangial cells, Langerhans' cells, epidermal cells, epithelial cells, 
endothelial cells, fibroblasts, fibrous cells, muscular cells, fat cells, immune cells (e.g., macrophage, T cell, B cell, 
natural killer cell, mast cell, neutrophils, basophils, eosinophils, monocyte), megakaryocyte, synovial membrane cells 
soft-bone cells, bone cells, osteoblast,- osteoclast, mammary gland cells or interstitial cells, or their precursor cells, 

20 stem cells or- cancer cells) orahy tissues having such cells, for example, brain and each site of brain (e.g., olfactory 
bulb, tonsil nuclei, cerebral basal bulb, hippocampus, thalamus, hypothalamus, cerebral cortex, medulla bulb, cere- 
bellum), spinal cord, pituitary, stomach, pancreas, kidney, liver, gonads, thyroid glands, galls, bone marrow, adrenals, 
skin, muscles, lungs, digestive tracts (e.g., large and small intestines), blood vessels, heart, thymus, spleen, salivary 
glands, peripheral blood, prostate, testicles, ovary, placenta, uterus, bone, cartilage, joints, skeletal muscles from hu- 

25 mans or warm-blooded animals (e.g., guinea pig, rat, mouse, chicken, rabbit, pig, sheep, cow, monkey etc.), as well 
as a recombinant protein or a synthetic protein. 

[0031] Examples of an amino acid sequence substantially identical to an amino acid sequence represented by SEQ 
ID No: 1 include an amino acid sequence having about 50% or more, preferably about 70% or more, more preferably 
about 80% or more, more preferably about 90% or more; most preferably about 95% or more homology with an amino 
30 acid sequence represented by SEQ ID No:1 . More particularly, there is an amino acid sequence represented by SEQ 
IDNo:2orSEQIDNo:7. • 

[0032] The protein of the present invention comprising an amino acid sequence substantially identical with the amino 
acid sequence represented by SEQ ID NO:1 is preferably, for example, a protein having an amino acid sequence 
substantially identical with the amino acid sequence represented by SEQ ID NO:1 and having substantially homoge- 

35 neous properties with those of a protein having the amino acid sequence represented by SEQ ID NO: 1 . 

[0033] The substantially homogeneous properties indicate, for example include the ligand binding activity and the 
signal information transmission action. The terms "substantially homogeneous" mean that those activities are qualita- 
tively homogeneous. Therefore, although it is preferable that the activities such as the ligand binding activity and the 
signal information transmission action are equal (for example, about 0.01 to 100-fold, preferably about 0.5 to 20-fold, 

40 more preferably about 0.5 to 2-fold), quantitative elements such as a degree of these activities and a molecular weight 
may be different. 

[0034] Measurement of the ligand binding activity and the signal information transmission action can be according 
to the per se known method, for example, by the ligand determining method and screening method described later. 
[0035] In addition, as the receptor protein of the present invention, a protein comprising (a) an amino acid sequence 
45 in which 1 or 2 or more (preferably, around 1 to 30, more preferably around 1 to 10, further preferably a few (1 to 5)) 
amino acids in an amino acid sequence represented by SEQ ID No: 1 are deleted, (b) an mino acid sequence in which 

1 or 2 or more (preferably, around 1 to 30, more preferably around 1 to 10, further preferably a few (1 to 5)) amino 
acids are added to an amino acid sequence represented by SEQ ID No: 1 , (c) an amino acid sequence in which 1 or 

2 or more (preferably, around 1 to 30, more preferably around 1 to 1 0, further preferably a few (1 to 5)) amino acids in 
50 an amino acid sequence represented by SEQ ID No:1 are substituted with other amino acids, or (d) an amino acid of 

a combination of them, and the like is used. 

[0036] In receptor proteins in the present specification, a left end is a N-terminal (amino terminal) and a right end is 
a C-terminal (carboxyl terminal) according to the convention of the peptide display. Although present proteins including 
a protein comprising an amino acid sequence represented by SEQ ID No:1 have usually carboxyl group (-COOH) or 
55 carboxylate (-COO") as a C-terminal, they may have an amide (-CONH 2 ) or an ester (-COOR) as a C-terminal. 

[0037] As R in ester, for example, C{_ 6 alkyl group such as methyl, ethyl, n-propyl, isopropyl and n-butyl, C^g cy- 
cloalkyl group such as cyclopentyl and cyclohexyl, C 6 . 12 aryl group such as phenyl and a-naphthyl, C 7 . 14 aralkyl group 
such as phenyl-C 1 . 2 alkyl group such as benzyl and phenetyl or a-naphthyl-C-,.2 alkyl group such as a-naphthylmethyl ; 
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as well as pivaloyloxymethyl group generally used in an oral ester are used 

SL HZV ^ ^ eSe ! 1, reC6Pt0r Pr ° fein haS Cdrb6Xyl gr0Up (or ca *°xylate) at a position other than a C-terminal 

K ca l f 7 9r ° UP ,S amidated ° r 6Sterified are 3180 inc,uded in the P rese "t receptor protein As an ester 

in this case, for examples, an ester at a C-terminal described above is used 

[0039] Further, the present receptor proteins include proteins in which an amino group of a methionine residue of a 
N-termma. ammo acid residue (for example, methionine residue is protected with a proxL^^Zl^Z 

TS^^T^^T^ ?T n ? " Vin9 b0dy " PV-g'^tamine-oxidized, protein's in which 
r„f~~ ? ( . ' ' mm ° 9r0Up ' lmida20le g ra "P. i"dole group, guanidino group) on a side chain of an 

intramolecular ammo acd is protected with a suitable protecting group (C, lacy! group such as C 2L™2 „Z 
such as formy, group and acetyl group) , and conjugated proteins such' ^JS^^^SSS 

Kc.*iS^^oT D e ST i ent rece T protein ' for axample - a receptor pro,ein comprising » a ™° «* 

S N S^?™ t . " 3 receptor Pr° tei n comprising an amino acid sequence represented by SEQ 

mnli 1 a ? ' Pr0,e ' n comprisin 9 a " am '"b- acid sequence represented by SEQ ID No-7 are used 

nt nl- f 3 * PePt ' de ° f the Pr6Sent receptor Protein (hereinafter abbreviated as partia. peptide" some cases) 
Zn„ V PeP f US6d 33 ,0n9 38 ,hSy arS 3 Partial peptide ot the aforementioned receptor protein ForeSe 

E^^^K1~ a partial peptide which is — . p «- p — "EE 

SEQ ID No-rtheTK?' " ^ ^ °' ' rtC8ptor pr ° tein having an amino acid S <W represented by 

Plot a alysis s own FIG r nl ST"" 9 ' ^ * M eXtraCe " U ' ar ^ ^ drcphilfc site > in a hydrophobi 

plot analysis shown in FIG. 1. In addition , a peptide comprising a hydrophobic site as its part may be also used Althounh 

So^a^ 

S>°™ iS Preferab 'f th !! thS nUmber ° f amin ° addS 0f ,he present partiai P^de is at least 20 or more preferably 
ZeZ7oZ e Pre,erably " m ° re am0n9 C ° mp0nent amin ° aCid SedUence ° f *° ^rementioneCsem 

SabSoT^lT 6 amin ° f'r^ 06 d6n0teS a " amin ° acid ^quence having about 50% or more, pref- 
l ™ ' ° re preferab| y ab out 80% or more, further preferably about 90% or more most oroWahL 

about 95% or more homology with these amino acid sequences preferably 

f^mint H t are 'i! h f TH" " substantial| y homogeneous properties" have the same meanings as defined above Meas- 
r n rr « ******* homogeneous properties" can be performed as described above 

0046] In addition, in the present partial peptide, 1 or 2 or more (preferably, around 1 to'lO more preferably a few 
1 to 5)) ammo acids ,n the aforementioned amino acid sequence may be deleted, or 1 or 2 or moTe pre e abl around 

™ m ° re rf bly ar ° Und 1 t0 1 °' ,Urther Preferabty a feW < 1 10 5 )) ™ a «ds may beSlS^'^S 

SrybelulS^^^ 

H». 2 additi ° n ' ^ PreS6nt Paftial PepHde HaS USUaNy 3 Carbox y' 9 rouy «- COOH ) orcarboxylate (-COO-) as a C- 
raZ r °r 3 C ; term ' nal may be amid ° ( - CONH ^ or an ester (-COOR) as in the presenTprotein 
[0048] Further, partial peptides in which an amino group of a methionine group of a N terminal is protected with a 
protecting group, partial peptides in which a N-terminal is cut in the living body and the pSh tatSTI/ 

s^ oroSnr" 68 " 3 SUbS,itU6nt ° h 3 SidS Ch3in ° f an ^llecularS is p 

inc^nT 9 9 T' C0PJUgated Peptide in Which a sugar chain is bound - su <* so-called glycopeptide are 
ncluded in the present peptide, as in the aforementioned present receptor protein 9'ycopept.ae are 

[0049] In addition, although the present partial peptide has usually a carooxyl group (-COOH) orcarboxylate ( COO\ 
[005^™^ 

oTca ly a^eoSb 11 ^ "T" * ^ ^ ° f the P ' esent inven,ion iflclude sa '* with physio- 
♦ !. J ?• 9amC aC ' dS ' ° rganiC 8Cids) ° r bases < e 9- alkali metal salts), and preferably phys- 
iological^ acceptable acd addition salts. Such salts include, for example, salts wfth inorganic acids (e g hydrocE to«c 

acd,phos P honcac,d,.hydrobromicacid,sulfuricacid)orsaltswithorganicacids(e.g.,aceticacidfom^^^^^^ 

L° a ™ L presen 1 , ; eceptor Protein or a salt thereof can be prepared from cells or tissues of a human being and a 
wa^boodmammal described above by the method of purifying proteins known perse.orcanbeprepTdbycuSa 

merhodT 9 n h C ° mPriSing 8 ° NA enC ° ding 3 Pr0,ein deSCHbed later - Altemativ ^ * be prepared SEX? 
method of synthesizing a peptide described later. «w,oiuing io a 

EL For produ f on from human or mammalian tissues or cells, the human or mammalian tissues or cells are 
homogemzed and then extracted with e.g. an acid, and the extract can be subjected to purification and L.arion by a 
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combination of chromatographic techniques such as reverse-phase chromatography, ion-exchange chromatography 
etc. 

[0053] For synthesis of the receptor protein or partial peptide of the present invention or a salt thereof or amide 
derivatives thereof, usually commercially available resin for protein synthesis can be used. Such resin includes, for 

5 example, chloromethyl resin, hydroxymethyl resin, benzhydryl amine resin, amtnomethyl resin, 4-benzyloxybenzyl al- 
cohol resin, 4-methylbenzhydryl amine resin, PAM resin, 4-hydroxymethylmethylphenylacetamidemethyl resin, poly- 
acrylamide resin, 4-(2\4 , -dimethoxyphenyl-hydroxymethyl) phenoxy resin, 4-(2',4 , -dimethoxyphenyl-pmoc aminoethyl) 
phenoxy resin, and so forth. On the resin described above, each amino acid with the oc-amino group and side-chain 
functional group properly protected is condensed sequentially in accordance with the sequence of the desired protein 

10 by the per se known condensation methods. At the end of the reaction, the protein is cleaved off from the resin while 
various protecting groups are removed, and the product is subjected to a reaction of forming intramolecular disulfide 
bonds in a highly dilute solution to give the desired protein or an'amide thereof. 

[0054] A wide variety of activating reagents usable for protein synthesis can be used for condensation of the protected 
amino acids described above, and carbodiimides are particularly preferable. Examples of such carbodiimides include 
15 DCC, N,N'-diisopropylcarbodiimide, N-ethyl-N'-(3-dimethylaminoprolyl)carbodiimide, etc. For activation by these rea- 
gents, the protected amino acids along wjth racemization inhibitors (e.g., HOBt, HOOBt) can be added to the resin 
directly or after the protected amino acids were previously activated as symmetric acid anhydrides or HOBt esters or 
HOOBt esters. 

[0055] The solvent used for activation of each protected amino acid or for condensation thereof with the resin can 
20 be selected as necessary from those solvents known to be usable in protein condensation reaction. Examples of such 
solvent include acid amides such as N,N-dimethylformamide, N,N-dimethylacetamide and N-methyipyrrolidone, halo- 
genated hydrocarbons such as methylene chloride and chloroform, alcohols such as trifluo methanol, sulfoxides such 
as dimethyl sulfoxide, ethers such as pyridine, dioxane and tetrahydrofuran, nitriles such as acetonitrile and propioni- 
trile, esters such as methyl acetate and ethyl acetate, or a suitable mixture thereof. The reaction temperature is usually 
25 selected as necessary within the range known to be usable in the reaction of forming protein bonds, and usually the 
reaction temperature is selected within the range of about -20 °C to 50 °C. The activated amino acid derivatives are 
used usually in excess (1 .5- to 4-fold). When their condensation is insufficient, their sufficient condensation is achieved 
as a result of a test using ninhydrin reaction by repeatedly carrying out the condensation reaction without conducting 
elimination of the protecting groups. When their sufficient condensation is not achieved even by repeatedly carrying 
30 out the reaction, the unreacted amino acids are acetylated with acetic anhydride or acetyl imidazole. 

[0056] The protecting groups for amino groups in the starting materials include, for example, Z, Bee, t-pentyloxycar- 
bonyl, isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl, Cl-Z, Br-Z, adamantyloxycarbonyl, trifluoroacetyl, 
phthaloyl, formyi, 2-nitrophenylsulphenyl, diphenylphosfinothioyl, Fmoc etc. 

[0057] The carboxyi group can be protected by, for example, alkyl esterification (e.g., straight-chain, branched or 
35 cyclic alkyl esterification such as methyl, ethyl, propyl, butyl, t-butyl, cyclopentyl, cyclohexyl, cycloheptyl, cycloctyl or 
2-adamantyl esterification), aralkyl esterification (e.g., benzyl esterification, 4-nitrobenzyl esterification, 4-methoxy ben- 
zyl esterification, 4-chlorobenzyl esterification, benzhydryl esterification), phenacyl esterification, benzyloxycarbonyl- 
hydrazidation, t-butoxycarbonylhydrazidation, tritylhydrazidation etc. 

[0058] The hydroxyl group in serine can be protected by, for example, esterification or etherification. A suitable group 
40 used in this esterification includes, for example, lower alkanoyl groups such as acetyl group, allcyl groups such as 
benzoyl group, and carbonic acid-derived groups such as benzyloxycarbonyl group and ethoxycarbonyl group. A suit- 
able group for etherification includes, for example, a benzyl group, tetrahydropyranyl group, t-butyl group etc. 
[0059] The protecting group used for the phenolic hydroxyl group in tyrosine includes, for example, Bzl, Cl 2 -Bzl, 
2-nitrobenzyl, Br-Z, t-butyl etc. 

45 [0060] The protecting group used for imidazole in histidine includes, for example, Tos, 4-methoxy-2,3,6-trimethyl- 
benzenesulfonyl, DNP, benzyloxymethyl, Bum, Boc, Trt, Fmoc etc. 

[0061] Activated carboxyi groups in the starting materials include, for example, the corresponding acid anhydrides, 
azides and active esters (i.e. esters with alcohols such as pentachlorophenol, 2,4,5-trichlorophenol, 2,4-dinitrophenol, 
cyanomethylalcohol,p-nitrophenol,HONB,N-hydroxysuccinamide, N-hydroxyphthalimide and HOBt).. The activated 

50 amino groups in the starting materials include, for example, the corresponding phosphoric acid amides. 

[0062] Examples of methods for removing'(leaving) of the protecting groups include catalytic reduction in a hydrogen 
stream in the presence of a catalyst such as Pd-black or Pd-carbon, acid treatment using anhydrous hydrogen fluoride, 
methane sulfonic acid, trifluoromethane sulfonic acid, trifluoroacetic acid or a mixed solution thereof, base treatment 
using diisopropylethylamine, tri ethyl amine, piperidineorpiperazine, and reduction using sodium in liquid ammonia. The 

55 leaving reaction by the acid treatment described above is carried out generally at a temperature of about -20 °C to 40 
°C, and it is effective in the acid treatment to add a cation scavenger such as anisole, phenol, thioanisole, m-cresol, 
p-cresol, dimethylsulfide, 1 ,4-butanedithiol and 1 ,2-ethanedithiol. A2,4-dinitrophenyl group used as a protecting group 
for imidazole in histidine can also be removed by treatment with thiophenol, while a formyi group used as a protecting 
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S S ^ f " bS rem ° Ved n0t ° nly by de P rotec ti°" by acid treatment in the presence of 1 2-eth.n- 

v f0063? P Icti 2 °\ "I alS ° ^ alkaN trSatment USin9 di ' Ute S0dium s °'«ti°n °r d «"e ammonfe 

[0063] Protec .on and protecting groups for functional groups which should not participate in the reaction of tt-e 

- startmg matenate. ehm.nation of the protecting groups, and activation of functional groups partic ^T5?l2iS 

- can be selected as necessary from known groups or known means P<"uci P aiing in tne reacon 
: [0064] Another method of obtaining an amide derivat^e of the protein includes, forexample, protecting the a-carbo^l 
- group of a C-terminal amino acid by amidation, then extending a peptide (protein) chain at the awTo^P «mi„^ 

■• >■ Cta or the cTr^rr'l 0 9 T ^ rem0V6d and 3 Pr0t6in ° f S3id P e P ,ide chain ,ram ""ich only -Hi. 
protect.ng group for the C-termmal carboxyl group was removed, followed by condensation both the oroteins in *Z 
-mixed solvent as described above. The details of the condensation reaction are the ^a.^bSSe ^ 

: - SSTSSSS dS? co d ndensat ion is purified ' and every protectina 9roup is -o^y mtSS^c ;; 

above, whereby the desrred crude protein can be obtained. This crude protein is purified by a wide varietv of kn-> „ 

- [0065] To obta^ an ester der.vat.ve of the protein, for example the a-carboxy! group of a C terminal amino ac< Us 

■■^ssrv^ alcoho1 to form an amin ° acid ester from wnich the es - d«srpLr^ 

- be obtained in the same manner as for the amide derivative of the protein 

•-- . [0066] The partial peptide of the present invention or a salt thereof can be produced according to a oeotide svntht-s 

..„ E£ZZ meth0d , K r H y C ' eaVin9 Pr ° tein ° f thS PreSent inVention w » h a pe Sse Fo^alfe "e 

■ • :'S hT !? me,h ° d may be the S0 ' id - ° r '"^-P"** synthesis method. That is, the desired peSde car', "be 
: : by t C h ° t ndensatlor \ of a P artial PI** or amino acids capable of constituting the pa mal^S o? he pre At 

- rrir * he :T der ' f0 " 0Wed by elimination of P rotec ting 9™P* if any from the product As me now 

- S 1 e ' iminati0n ° f thS Pr ° teCting 9r0upS ' menti ° n is mad * <* •* the method escrld i ) 
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(1) Bodanszky and M. A^Ondetti, Peptide Synthesis, Interscience Publisher, New York (1 966); 

(2) Schroeder and Luebke, The Peptide, Academic Press, New York (1965)- 

• 'I (3) Nobuo Izumiya et al Basis and Experiments in Peptide Synthesis (in Japanese), Maruzen Co Ltd (1 B7«P- 
so , i , ^' ma and Shun P ei Sakakiba -. Bioohemica. Experimental Course 1 , Protein Chemist^ 

T.. , wThotef YSjima (SyPefViSOr) ' Devel °P^"t of medicines, a second series, voLH, Peptide Synthesis, Hirska- 

-is [0067] After the reaction, the partial peptide of the present invention can be isolated and purified by a combine -n 

!T T PUr '?f ° n teChniqUeS SUCh 33 SOh/ent eXtraCtion ' «on, column chromatog aphy 
; tography and recrystallization. If the partial peptide is obtained in a free form by these method^The producUar 4 

■ 'ToTi^ 7 3 TS* by 3 kn ° Wn meth ° d ° r rtS ana, ° 90us method - ° r if *• P a ^' Peptide is obSe a £ 
: S A, a TT 3 ' ^ Peptide ° r ° ther Sa ' tS by 3 kn0Wn meth ° d ° r ts a nalo P go P us metno 
40 '•.'.■"■55? k P o| y nuc teot.de encoding the present receptor protein, any polynucleotides (DNA or RNA preferhiv 
40 ... ... DNA) may be used as long as they comprise a base sequence encoding the aforementioned ^ent^epCo Jn 

- 1 h-/° V Tr f 1 ^ ^ 8 ° NA and 3 RNA SUCh aS 3 mRNA encodin 9 the present r£^S?Z^r 

" : ZhhTh t ' bS US6d - ln the 0336 ° f sin 9>e-strand, a sen«e strand (that is, coding strand) ofan antise" t 

- strand (that is, non-coding strand) may be used. a=»««"^,orananiise.*e 

« [0069] A mRNA for the present receptor protein can be quantitated using a polynucleotide encodina the ores- nt 

S5? r e "l RT ; k P m6th0d) USlng total RNA or mRNA fraction prepared from the aforementioned cells or tissues 
mission action) as that of the present receptor protein may be used 

[0072] As a DNA which can hybridize with a base sequence represented by SEQ ID No:3, SEQ ID No:4 or SEQ !D 



50 
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No:8, for example, a DNA comprising a base sequence having about 70% or more, preferably about 80% or more, 
more preferably about 90% or more, most preferably about 95% or more homology with a base sequence represented 
by SEQ ID Nb:3, SEQ ID No:4 or SEQ ID No:8 is used. 

[0073] Hybridization can be carried out according to a per se known method or its analogous method, for example 
5 a method described in Molecular Cloning, 2nd ed. (J. Sambrook et al., Cold Spring Harbor Lab. Press, 1989). If a 
commercial library is used, hybridization can be carried out according to the manufacture's instructions. Preferably, 
hybridization can be conducted under high stringent conditions. 

[0074] Theihigh stringent conditions refer to those conditions under which the concentration of sodium is about 1 9 
to 40 mM, preferably about 1 9 to 20 mM, and the temperature is about 50 to 70 °C; preferably about 60 to 65 °C. 

10 [0075] More specifically, as a DNA encoding a receptor protein comprising an amino acid sequence represented by 
SEQ ID No:t, a DNA comprising a base sequence represented by SEQ ID No:3 is used. As a DNA encoding a receptor 
protein comprising an amino acid sequence represented by SEQ ID No"":2, a DNA comprising a base sequence repre- 
sented by SEQ ID No:4 is used. As a DNA encoding a receptor protein comprising an amino acid sequence represented 
by SEQ ID No:7, a DNA comprising a base sequence represented by SEQ ID No:8 is used. 

15 [0076] A polynucleotide comprising a part of a base sequence of a DNA encoding the present receptor protein, or a 
part of a base sequence complementary with the DNA means not only include a DNA encoding the following present 
partial peptide but also include RNA. 

[0077] According to the present invention, an antisense polynucleotide (nucleic acid) which can inhibit replication or 
expression of a G protein coupled receptor protein gene can be designed and synthesized based on a base sequence 

20 * information of a DNA encoding the cloned or determined G protein coupled receptor protein. Such the polynucleotide 
(nucleic acid) can hybridize with a RNA for a G protein coupled receptor protein gene, can inhibit the synthesis or the 
functions of the RNA, or can regulate or control expression of a G protein coupled receptor protein gene via interaction 
with a G protein coupled receptor protein-related RNA. A polynucleotide complementary with a selected sequence of 
a G protein coupled receptor protein-related RNA, and a polynucleotide which can specifically hybridize with a G protein 

25 coupled receptor protein-related RNA are useful for regulating and controlling expression of a G protein coupled re- 
ceptor protein gene in vivo and in vitro, and useful for treating or diagnosing diseases. A term "correspond" means 
homologous or complementary with a particular sequence of a nucleotide, a base sequence or nucleic acid including 
a gene. "Correspond" between a nucleotide, a base sequence or a nucleic acid and a peptide (protein) usually denotes 
an amino acid of a peptide (protein) under direction induced by a nucleotide (nucleic acid) sequence or its complement. 

30 Although 5'-terminal hairpin roop, 5'-terminal 6-basepair repeat, 5'-terminal nontranslation region, polypeptide trans- 
lation initiating codon, protein coding region, ORF translation initiating codon, 3-terminal nontranslation region, 3- 
terminal palindrome region and 3' -terminal hairpin roop can be selected as a preferable subject region, any region in 
a G protein coupled receptor gene as a subject region. 

[0078] The relationship between an end nucleic acid and polynucleotide complementary with at least a part of a 

35 subject region, and the relationship between a subject and a polynucleotide which can hybridize therewith can be said 
to be "antisense". As an antisense polynucleotide, there are a polydeoxy nucleotide comprising 2-deoxy-D-ribose, a 
polydeoxynucleotide comprising D-ribose, other type polynucleotide which is a N-glycoside of a purine or pyrimidine 
base, or other polymer having a non-nucleotide skeleton (for example, a commercially available protein nucleic acid 
and synthetic sequence specific nucleic acid polymer) or other polymer comprising a special linkage (providied that, 

40 the polymer contains their nucleotide having arrangement permitting base pairing and base attachment found in a DNA 
and a RNA). They maybe a double-stranded DNA, a single-stranded DNA, a double-stranded RNA, a single-stranded 
RNA, or a DNA: RNA hybrid, a non-modified polynucleotide (or non-modified oligonucleotide) or may have the added 
known modification, for example, may have a label known in the art, or have a cap, or may be methylated, or may have 
substitution of 1 or more natural nucleotide with similar nucleotides, or may have intramolecular nucleotide modification, 

45 for example, may have non-charged linkage (methylphosphonate, phosphotriester, phosphoramidate, and carbanate), 
may have a charged linkage or a sulfur-comprising linkage (for example, phosphorothioate and phosphorodithioate), 
for example, may have a side chain group of a protein (nuclease, a nuclease inhibitor, toxin, antibody, signal peptide, 
poly-L-lysine) or a sugar (for example, monosaccharide), may have intercalent compound (for example, acridine and 
psoralen), may contain a chelate compound (for example, metal, radioactive metal, boron, oxidative metal), may contain 

so alkylating agent, or may have a modified linkage, (for example, a anomer type nucleic acid). Here, "nucleoside", "nu - 
cleotide" and "nucleic acid" include not only those comprising a purine and pyrimidine base but also those having 
modified other heterocyclic type base. Such the modified materials may contain methylated purine and pyrimidine, 
acylated purine and pyrimidine, or other heterocycle. A modified nucleotide and a modified nucleotide may have a 
modified sugar part and, for example, 1 or more hydroxy groups may be substituted with halogen or an aliphatic group, 

55 or converted into a functional group such as ether and amine. 

[0079] The present antisense polynucleotide (nucleic acid) is a RNA, a DNA, or a modified nucleic acid (RNA, DNA). 
Examples of the modified nucleic acid are not limited to but include a sulfur derivative and a thiophosphate derivative 
of nucleic acid, and modified nucleic acids which are resistant to degradation of polynucleosideamide and oligonucl- 



11 



EP 1 126 029 A1 



10080, A variety of sut ^ 

et al., Pharm. Tech. Japan, vol. 8, pp 247 1992 ' vol 8 » 395 «S frr ' " ' S 8 d ' SCl ° SUre G " Kawakami 
Applications, CRS Press ^993 ' PP ' " 2; S ' T Cr °° ke etaL ed " Antisense Research and 

the addition form. Examples of the ■«S^^^^^^T^^^ 1>m ^' may be 9 iven in 
such as polylysine which neutralize! a charo^ of ohn^hJ. , , T ^ the addition f °™ '"dude a polycation 
enhances the interaction wrththSl meSni it P ^ h y dro P hobic material such as a lipid which 

cholesterol) . Ex«CoC^^SSS iTn^TT TT °' ^ eXamp,e ' P hos P^«Pid and 

chloroformate and cho.ic add) ^ 

attached via a base, a sugar, and^ fntramoiecute nSIo^" T ^ ' 5Mermina ' °' 0UCleic aCid and ca " be 
for capping and preventing deqradaton bvTnu^oT k f ' A " eXamp ' e ° f ° ther 9 rou P includes * group 

for capping is not ^ST™ A " 6Xample ° f SUCh the 

includingpofyethy.ene glycol, tetraethytene glycol " 9 9r ° UP 3 9r ° Up Kn0Wn in art 

■ s sr;r 6 ;r^ can b r amined by -»» p — 

genomic DNA library, a cDNA deSuZZ*tomlZ«^ T' 1 ' ^ ° NA may bS 3 9enomic DNA ' a 

mentioned cell or tissue, or a synthetic DIW A T " T' ' C ° NA ^ fr0m the afore " 

and phagemid. In addition the DNA mav be — ^ T ? D ^ ™ y be ^ °' bacterio P^se, plasmid, cosmid, 
(hereinafter abbreviated as RT-PCR IS \ * TranSCri P tase Pot *™** Chain Reaction 

sues. d) US ' ng 3 mRNA fractlon P re P ared fror " the aforementioned cells and tis- 

transmission action) to that of the present *C^ < ^^ 'uST ^ ^ ^ Si9na ' hton "* n 

SEQ ID No:3, SEQ ID No:4, or SEQ ID No 8 is used ^ ^ * ^ S6qUenCe repreSented b * 

•n^u^^rti^DNAKl^^bL^S^i ,S P ° SSib,e t0 USe am P' ification b * *e PGR 
by hybridization of the DNA integrated in a sutebtvector wT ^ k ^T** Pr ° tein 88 We " as selection 

a part or the whole of the pJSSSST SSJi S„ £ ™ 'L^™ 1 W Synthet ' C ° NA encodin 9 for 
in, for example, Molecular Cloning 2nd ed f T* r Can be camed out accordin 9 »<> * method described 

(T» ta ,. Shuzo Co., Ltd.) o, Co Co L," , " S ""' " " '"" >m ^ " M """""- G 

and TAA, TGA or TAG as a teZZZZl? ,T ? ^ """"" " ,he 5 -' e ™to' *er=ol 

,o , , e9 ioo do«m .ro™ . pZ^ ^S.^^Sr <B> ' iSa "" 9 ™ A 

SpSX" Tuam "tps SS vM "fr" ' pBR322 ' pBn325 ' " uc ' 2 . " J ='* B-M 
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[0091] The promoter used in the present invention may be any suitable promoter compatible with a host used for 
expression of the gene. For example, when animal cells are used as the host, mention is made of SRa promoter, SV40 
promoter, HIV-LTR promoter, CMV promoter, HSV-TK promoter etc. 

[0092] Among these promoters, CMV (cytomegalovirus) promoter, SRa promoter etc. are preferably used. It is pref- 

5 erable to use trp promoter, lac promoter, recA promoter, APL promoter, Ipp promoter, T7 promoter etc. for microorgan- 
isms of the genus Escherichia as the host, SP01 promoter, SP02 promoter, penP promoter etc. for microorganisms 
of the genus Bacillus as the host, and PH05 promoter, PGKpromoter, GAP promoter, ADHpromoter etc. for yeasts as 
the host. When insect cells are used as the host, poJyhedron promoter, P10 promoter etc. are preferable. 
[0093] The expression vector may contain an enhancer, a splicing signal, a poly A-added signal, a selective marker, 

10 an SV40 origin of replication (also referred to hereinafter as SV40 on) etc. in addition to the promoter described above. 
The selective marker includes, for example, dihydrofolate reductase (also referred to hereinafter as dhfr) gene [meth- 
otrexate (MTX) resistance], ampicillin resistance gene (also referred to hereinafter as Amp 1 ) and neomycin resistance 
1 gene (G41 8 resistance, also referred to hereinafter as Neo^. In particular, if the dhfr gene is used as a selective marker 
for dhfr gene-defective Chinese hamster cells, the desired gene can also be selected in a thymidine-free medium. 

15 [0094] A signal sequence compatible with the host is added as necessary to a base sequence for the N-terminal of 
the present receptor protein. A PhoA signal sequence, Omp A signal sequence etc. can be utilized for microorganisms 
of the genus Escherichia used as the host; an a-amylase signal sequence, subtilisin signal sequence etc. for micro- 
organisms of the genus Bacillus as the host; an MFcirSignal sequence, SUC2 signal sequence etc. for yeasts as the 
host; and an insulin signal sequence, a-interferon signal sequence, antibody molecule signal sequence etc. for animal 

20 cells as the host. 

[0095] The thus constructed vector containing the DNA encoding for the present receptor protein can be used to 
produce transformants. 

[0096] The microorganisms of the genus Escherichia, the microorganisms of the genus Bacillus, yeasts, insect cells, 

insects, animal cells etc. are used as the host. 
25 [0097] The microorganisms of the genus Escherichia used include, for example, Escherichia coli K12 DH1 (Proc. 

Natl. Acad. Sci. USA, 60, 160 (1968)), JM103 (Nucleic Acids Research, 9, 309 (1981)), JA221 (Journal of Molecular 

Biology, 120, 51 7 (1 978)), HB101 (Journal of Molecular Biology, 41 , 459 (1969)), C600 (Genetics, 39, 440 (1954)), etc. 

[0098] The microorganisms of the genus Bacillus used include, for example, Bacillus subtilis MM 14 (Gene, 24, 255 

(1983)), 207-21 (Journal of Biochemistry, 95, 87 (1984)), etc. 
30 [0099] The yeasts used include Saccharomyces cerevisiae AH22, AH22R;, NA87-1 1 A, DKD-5D, 20B-1 2, Schizosac- 

charomyces pombe NCYC1 913, NCYC2036, Pichia pastoris KM71 , etc. 

[0100] The insect cells used when the virus is AcNPV include, for example, cells (Spodoptera frugiperda cells; Sf 
cells) from an established cell line derived from caterpillars of Spodoptera frugiperda, MG1 cells derived from the 
midgut in Trichoplusia hi, High Five™ cells derived from eggs of Trichoplusia ni, cells derived from Mamestra brassicae 
35 and cells derived from Estigmena acrea. When the virus is BmNPV, cells (Bombyx mori N cells; BmN cells) from an 
established cell line derived from silkworms, etc., are used. The Sf cells used include, for example, Sf9 cells (ATCC 
CRL1711), Sf21 cells (Vaughn, J. L et al., In Vivo, 13, 213-217 (1977)), etc. 

[0101] The insects used include, for example, silkworm caterpillars (Maeda et al., Nature, 315, 592 (1985)). 
[0102] The animals cells used include, for example, simian cell COS-7, Vero, Chinese hamster ovary cells (abbre- 
40 viated hereinafter to CHO cells), dhfr gene-defect Chinese hamster ovary cells (abbreviated hereinafter to CHO (dhfr) 
cells), mouse L cells, mouse AtT-20, mouse myeloma cells, rat GH3, human FL cells etc. 

[0103] The microorganisms of the genus Escherichia can be transformed according to a method described in e.g. 
Proc. Natl. Acad. Sci. USA, 69, 2110 (1972) or Gene, 17, 107 (1982). The microorganisms of the genus Bacillus can 
be transformed according to a method described in e.g. Molecular & General Genetics, 1 68, 111 (1979), etc. 
45 [0104] The yeasts can be transformed according to a method described in e.g. Methods in Enzymology, 1 94, 1 82-1 87 
(1991), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978), etc. 

[0105] The insect cells or insects can be transformed according to a method described in e.g. Bio/Technology, 6, 
47-55 (1988), etc. 

[0106] The animal cells can be transformed according to a method described in e.g. "Saibo Kogaku Bessatsu 8, 
so Shin-Saibo Kogaku Jikken Protocol (Cell Technology, Extra Number 8, New Experimental Protocol in Cell Technology) 
", 263-267 (1995) (published by Shujunsha), Virology, 52, 456 (1973), etc. 

[01 07] Thereby, a transformant transformed with an expression vector comprising a DNA encoding a G protein cou- 
pled receptor protein can be obtained. 

[0108] When transformants derived from the microorganisms of the genus Escherichia or Bacillus as the host are 
55 cultured, the medium used for their culture is preferably a liquid medium containing a carbon source, a nitrogen source, 
inorganic matter etc. necessary for growth of the transformants. The carbon source includes, for example, glucose, 
dextrin, soluble starch, sucrose etc.; the nitrogen source includes, for example, inorganic or organic materials such as 
ammonium salts, nitrates, corn steep liquor, peptone; casein, meat extract, soybean cake and potato extract; and the 
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[Preparation of a monoclonal antibody] 

(a) Preparation of monoclonal antibody-producing cells 

5 [0124] The present receptor protein is administered alone or together with a carrier or a diluent into mammals at a 
site where the antibody can be produced by administration. To enhance the ability of the animals upon administration 
to produce the antibody, complete Freund's adjuvant or incomplete Freund's adjuvant may be administered. Adminis- 
tration is conducted usually once every 2 to 6 weeks and about 2 to 1 0 times in total. The mammals used include, for 
• example, monkey, rabbit, dog, guinea pig, mouse, rat, sheep and goat. Among others, mouse and rat are preferably 

w used. 

[0125] For production of the monoclonal antibody-producing cells, those animals having antibody titer are selected 
from the warm-blooded animals (e.g. mice) immunized with the antigen, and on the second to fifth day after the final 
immunization, their spleens or lymph nodes are collected, and the antibody-producing cells contained therein are fused 
with myeloma cells from animals of the same or different species, whereby monoclonal antibody-producing hybridoma 
15 can be produced. The antibody titer in antiserum can be measured for example by reacting the antiserum with the 
labeled protein described below and then measuring the activity of the labeling agent bound to the antibody. Fusion 
can be carried out by a known method such as the method of Keller and Millstein (Nature, 256, 495 (1 975)). The fusion 
promoter includes polyethylene glycol (PEG) andSendai virus, and PEG is preferably used. 

[01 26] The myeloma cells include myeloma cells from warm-blooded animals, such as NS-1 , P3U1 and SP2/0 among 
20 which P3U1 is preferably used. The ratio of the antibody-producing cells (spleen cells) to the myeloma cells used is 
from 1 : 1 to 20 : 1 , and cell fusion can be effected efficiently by incubating the cells for about 1 to 1 0 minutes at 20 to 
40 °C, preferably 30 to 37 °C, in the presence of PEG (preferably PEG 1000 to PEG 6000) at a concentration of about 
10 to 80%. 

[0127] The monoclonal antibody-producing hybridoma can be screened by various methods, for example by adding 
25 a culture supernatant of the hybridoma to a solid phase (e.g., a microplate) having the antibody of the receptor protein, 
etc adsorbed thereon directly or along with a carrier and then adding a radioactive substance- or enzyme-labeled anti- 
immunoglobulin antibody (which is e.g. an anti-mouse immunoglobulin antibody when mouse cells are subjected to 
cell fusion) or protein A to detect the monoclonal antibody bound to the solid phase or by adding a culture supernatant 
of the hybridoma to a solid phase having an anti-immunoglobulin antibody or protein A adsorbed thereon and then 
30 adding the receptor protein labeled with a radioactive substance or an enzyme to detect the monoclonal antibody bound 
to the solid phase. 

[0128] The monoclonal antibody can be screened according to a per se known method or its analogous manner. 
Screening can be carried out usually in an animal cell culture medium to which HAT (hypoxanthine, aminopterin, thy- 
midine) was added. The screening and breeding medium may be any medium in which the hybridoma can grow. 

35 Examples of such medium include PRM1 1 640 medium containing 1 to 20% (preferably 1 0 to 20%) FBS, GIT medium 
containing 1 to 1 0% FBS (Wako Pure Chemical Industries, Ltd.), and a serum-free medium for hybridoma culture (SFM- 
101, Nissui Pharmaceutical, Co., Ltd.). The culture temperature is usually 20 to 40 °C, preferably about 37 °C. The 
culture time is usually 5 days to 3 weeks, preferably 1 to 2 weeks. Culture can be conducted usually in 5% C0 2 gas. 
The antibody titer in a culture supernatant of the hybridoma can be measured in the same manner as in the measure- 

40 ment of the antibody titer in antiserum as described above. 

(b) Purification of the monoclonal antibody 

[01 29] Separation and purification of a monoclonal antibody can be performed according to the per se known method, 
45 for example, a method of separating and purifying an immunoglobulin [such as a salting-out method, an alcohol pre- 
cipitation method, an isoelectric precipitation method, an electrophoresis method, an adsorbing-desorbing method with 
an ion-exchanger (such as DEAE), an ultracentrifugation method, a gel filtration method, a specific purifying method 
of obtaining an antibody by taking only an antibody with an antigen binding solid phase or an active absorbing agent 
such as protein A or protein G, and dissociating a binding, as in the normal separation and purification of a polyclonal 
50 antibody. 

[Preparation of a polyclonal antibody] 

[01 30] A polyclonal antibody of the present invention can be prepared by the per se known method or its analogous 
55 method. For example, the polyclonal antibody can be prepared by making a complex of an immune antigen (antigen 
such as receptor protein and the like), immunizing a mammal as in the method for preparing the above monoclonal 
antibody, taking a material comprising an antibody to the present receptor protein from the immunized animal, and 
separating and purifying the antibody. 
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• £22 „ ,° r °Z maXe ° f tHe immUne antiden With 3 Carrier P rotein used for immunizing mammals the type of the 

" [ °* 2 i 7* h3Pten b6 °° Upled With thS Carri6r by USe of various condensing agents such as qlutaraldehvde 
' 'SSfS r^rf a,adeSter ' aCtiVatSd 6Ster reaaente contai -9 thioi group and d^CSSS?" 
Eh I fT" PTOdUCt ' S administered al ° na or together with a carrier or a diluent ZolaZ- 

: to D rodu C rrr 

o produce the antibody, complete Freund's adjuvant or incomplete Freund's adjuvant may be administered Adminis 
trat.on .s conducted usually once every 2 to 6 weeks and about 3 to 1 0 times in total Admin.s- 

[0135] The polyclonal antibody titer in antiserum can be measured in the same manner as in thp moaenrom ♦ * 
.the antibodytiterir .antiserum as described above. Separation and purifica^ 

' l ZTL^ B P T ent r9CePt0r Pr ° tein ° r 8 Sa,t there0f ' 3 partial peptide thereof or a sa '» thereof, and a DNA encoding 
•^he receptor protein or a parfal peptide thereof can-be used for (1) determination of a ligand (agonist) for the p^nt 

SSI ! T T' Pr ° tein ' <2) ^ a9em f ° r PreV6ntin9 and/or treati "3 diseases associated with e deS 
^rnnoln h TT G Pr ° tem C ° UP ' ed reeap,or protein > (3 > 9 ene dia 9 nostic a 9*nt. (4) a method for a 

• compound which alters an amountof expression of the present receptor protein or a partial peptide ThereoTS) an 

■ agentfo preventing and/or treating various diseases comprising a compound which aL an amoun t oSris ion 
of the present receptor protein or a partial peptide thereof, (6) a method for quantitating a ligand for the pre se t G 

• prote n coupled receptor protein, (7) a method for screening a compound which alters binding of the present G oToteto 
coupled receptor protein with a ligand (agonist and antagonist), (8) an agent for preventing «5XSS?SS 

'. SoX Th" 1 ' t S ' n9 3 t?T Und WhiCh 8lterS bind[n9 ° f the pr6Sent G pratein C0U P |ed «4tor prote fwi h a Znd 
■' L th J u } ' ( } qUan,itati ° n °' ,he PreSent r6Cept0r protein or a partial Peptide'hereof or a sal mereof 

1^ , membrane - < 11 > an a 9ent for preventing and/or treating various diseases comprising a compound 

-' a antib 5 tlT ? 6 ^ reCept0r pr0tein or its partial peptide in a «* membrane, (12) neutrSton D ! 

hum HI ^ k PreSe nM f 6Pt0r Pr ° tein ° f 3 Partial Peptide thereof or a salt tnere °f a " d d3 preparation oU non 
human animal having a DNA encoding the present G protein coupled receptor protein ationoranon 

' c 21, ^ Part , ,C H ar ' ^ USin9 8 reCePt ° r bindin9 aSSay SyStem usin 9 an expression system of the present recombinant 
IS ? h reCePt ° r Pr ° tein ' 3 C ° mp0Und Which alteR3 bindin 9 of a li 9 a " d wrth a G protein coup ^ecZor 
specific for a human being and a mammal (for example, agonist and antagonist) can be *cLiJ™wn££Z 
antagonist can be used as an agent for preventing or treating various diseases 9 
[0138] The uses of the present receptor protein or a partial peptide thereof or a salt thereof (hereinafter abbreviated 

■ TSteZr^r T " ke in S ° me Cases) ' a DNA encodin 9 the P rese "t receptor protein o a 32 
and the like (here.nafter abbreviated as present antibody) will be explained specifically below rece P tor P ro ^in 

■ (1) Determination of a ligand (agonist) forthe present G protein coupled receptor protein 

{0139] The present receptor protein or a salt thereof or the present partial peptide or a salt thereof is useful as a 

reagent for searchmg or determining a ligand (agonist) for the present receptor protein or a 2Z2f 

[0140] That is, the present invention provides a method for determining a ligand for the present receptor oro^n 

Zx2JT^T72T' kn ° Wn 'T' 3 (f ° r eXamP ' e - an 9 iote " si ". bombesin, canabinoide, cholecystokinin 
glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP secretin alucaZ' 

2T»TnH m " n ' T"™' bradykinin ' CGRP (Ca,Cit0nin 9ene related P e P tid ^). 'eukotriene, pSastatin 

■prostaglandin, thromboxane, adenosine, adrenaline, a and p-chemokine (for example L-8 GROa GROB grS' 

NAP-2,ENA-78,PF4,IP10,GCP-2,MCP-1,HC14,MCP-3,l-309 MIP1a MIP-1B RANTE^' pnrlnth'oi^ f 
trin, histamine neurotensin, TRH, pancreatic poiypeptide or gaJn) as Z 

supernatant of a human being or a mammal (for example, mouse, rat, pig, cow, sheep anTr^Z)* ^ fZ 
example, a single .igand can be finaify obtained by adding the tissue extract or the cell cuZ TjpeZZ t the 
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present receptor protein, and fractionating while measuring the cell stimulating activity. 

[0142] More particularly, a method for determining the present ligand is a method for determining a compound (for 
example, peptide, protein, non-peptide compound, synthetic compound and fermentation product) or a salt thereof 
having the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid release, acetyl- 

5 choline release, intracellular.Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phos- 
phate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and re- 
duction of pH) by binding with the present receptor protein, by using the present receptor protein or a partial peptide 
thereof or a salt thereof, or by using constructing an expression system for a recombinant receptor protein, and using 
a receptor finding assay system employing the expression system. 

10 [0143] The method for determining a ligand of the present invention is characterized in that an amount of a test 
compound bound to the present receptor protein or a partial peptide and the cell stimulating activity when the receptor 
protein or the partial peptide thereof are contacted with a test compound are measured. 
[0144] More particularly, the present invention provides: 

15 (a) a method for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 

an amount of a labeled test compound bound to the present receptor protein or a salt thereof, or the present partial 
peptide or a salt in the case where a labeled test compound is contacted with the protein or a salt thereof or the 
partial peptide or a salt thereof, 

(b) a .method for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 
20 an amount of a labeled test compound bound to a cell comprising the present receptor protein or a membrane 

fraction of the cell in the case where a labeled test compound is contacted with the cell or the membrane fraction, 

(c) a method for determining a ligand for the present receptor protein, which comprises measuring an amount of 
a labeled test compound bound to a receptor protein or a salt thereof in the case where a labeled test compound 
is contacted with the receptor protein expressed on a cell membrane by culturing a transformant comprising a 

25 DNA encoding the present receptor protein, 

(d) a method for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring - 
the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid release, acetylcholine 
release, intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phcs- .:. 
phaie production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and 

30 reduction of pH) via a receptor protein in the case where a test compound is contacted with a cell comprising the ; 

present receptor protein, and 

(e) a method for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring . 
the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid re lease, acetylcholine • 
release, intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phos- . 

35 phate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and '■; 

reduction of pH) via a receptor protein in the case where a test compound is contacted with a receptor protein ; 
expressed on a cell membrane by culturing a transformant comprising a DNA encoding the present receptor protein. 

[0145] In particular, it is preferable that the above experiments (d) to (e) are carried out after the above experiments 
40 (a) to (c) are carried out and binding of a test compound to the present receptor protein is confirmed. 

[0146] First, as a receptor protein used for a ligand determining method, any receptor proteins may be used as long 
as they contain the aforementioned present receptor protein or present partial peptide and a receptor protein which 
was expressed at a large amount using an animal cell is suitable. 

[0147] In order to prepare the present receptor protein, the aforementioned expression method is used but it is 
45 preferable that preparation is performed by expressing a DNA coding the receptor protein in a mammal cell or an insect 
cell. As a DNA fragment encoding a protein part of interest, a complementary DNA is usually used but is not necessarily 
limited to it. For example, a gene fragment or a synthetic DNA may be used. In order to introduce a DNA fragment 
encoding the present receptor protein into a host animal cell and express it effectively, it is preferable that the DNA 
fragment is incorporated into downstream of polyhedron promoter of nuclear polyhedrosis virus (NPV) belonging to 
50 Baculovirus for which a host is an insect, SV40 derived promoter, promoter of retrovirus, metal loth ionein promoter, 
human heat shock promoter, cytomegalovirus promoter and SRa promoter. Investigation of an amount and quality of 
the expressed receptor can be conducted by the per se known method. The investigation can be conducted by, for 
example, a method described in a reference [Nambi, P. et al., J. Biol. Chem., vol. 267, pp. 19555-19559, 1992]. 
[0148] Therefore, in the present ligand determining method, a material comprising the present receptor protein or a 
55 partial peptide thereof or a salt thereof may be a receptor protein or a partial peptide thereof or a salt thereof purified 
according to the per se known method, or a cell comprising the receptor protein or a cell membrane fraction thereof 
may be used. 

[0149] In the present ligand determining method, when a cell comprising the present receptor protein is used, the 
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cell may be f bced with glutaraldehyde or formalin. The fixing method oan be conducted according to the per se known 
[0150] A cell comprising the present receptor protein refers to a host cell which expressed the present receotor 

E TJ« T Ce ,"' ESCh6riChia "* BaCi " US SUb,Nis ' yeast ' insect ce " and «*- ceil are u ed ^ 
[0151] A eel membrane fract.on refers to a fraction in which a cell membrane obtained by the per se known method 
after rupture of a cell is contained at a large amount. As a method for breaking a cell, there a e a method of soueez ^ 
a cell With a Potter-Elvehjem type homogencer, breakage with a Waring Blender o Polytron ^SSSTS? 

orfsfporT r 96 ^ lJ,traS0 : nd • breaka9S j6ttin9 3 Ce " ,hrau ^ ' a ^ "«* X* P e-urin? w r a Rene" 
press. For fractionat.ng a cell membrane, a fractionating method by centrifugation force such as a fractTonaUno cen 
trituration method and density gradient centrifugation method is mainfy used For example a broken S s2on Is" 
centnfuged at a low speed (500 rpm-3000 rpm) for. shorter period of time (usually, about ? minute tc MO m n teluhe 

dSSS^S ? 3 h r fraCti ° n - An eXpreSSed receptor protein and memb ™° components such i S 
derived phosphohp d and membrane protein are contained at a large amount in the membrane fraction. 

03 1 i , ? 3 reCePl r Pr ° tein in 8 Ce " com P risin 9 receptor protein or its membrane fraction is preferably 
103-108 molecules, suitably W-W molecules per cell. In addition, as an expressed amount is lame Lan<^ bfndino 
actmty per a membrane fraction (specific activity), not only high sensitive screening system !^£5£5 
also a large amount of samples can be measured at the same lot constructed but 

She^^lH^ ab0Vemeth ° ds < a > t0 W f ° r determining a ligand for the present receptor protein or 
fn«l T " reCept ° r pr0te ' n ,raction and a labeled test impound are necessary, 

he eouaittti^t Pr0te !T fraC K,° n ' 3 natUra ' reCGpt0r Pr ° ,ein frac,ion or a ^combinant receptor fraction having 
tranSfo^ 

[0155] As a labeled test compound, angiotensin, bombesin, canabinoide, criolecystokinin, glutamine serotonin me- 

eessk? cRn^ u GX™ p rj oxyt ° t cin ' pacap - secretin ' 9,ucag ° n ' -^raZreiz 

somatostatin t»HHH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal polypeptide), somatostatin doDamine mntilin 
amyl-ne, bradykinin, CGRP (caicitonin gene related peptide), leukotriene pancreast'atin, prostlg andS 'Zmboxa e 
f Mor, e '^ enallne ' aandp - Chem0kine(f0reXam P le ' »" 8 . GR0 «- GROp, GROy, NAP 2 ENA-78 P^IP^ GCP 
2, MCP-1, HC14, MCP-3, 1-309, MIP1«, MIP-1p, RANTES), endpthelin, emerogastrin, hilmine ^neurotensin TRH 

r«T a k ?°' yPePtide and 9alanin WhiCh are lab6,ed with ^ t 125| J. ^ °' P 5 S] are suZe neUr ° tenS ' n ' 
[0156] More particularly, in order to conduct a method for determining a ligand for the present receotor nrotoin „ r => 

z^fi' an f T en ?, c recep,or is prepared by suspendi ^ a ce » tt e p p : e ep 0 ° p 0 0 ° a 

membrane fract,on of the cell ,n a buffer suitable forthe determination method. Any buffers which do nKblt bLino 

So Aulc r ,- , I f ' ° rder t0 deCrease noM P«*te biding, surfactants such as CHAPS Tween-80™ 
( Kao- Atlas Compan y) , d.gjtonin, and deoxycholate and various proteins such as bovine serum albumin Tnd oelatin 
maybeaddedtoabuffer.Further.inordertosuppresss degradation of a receptor and a. IgandbyTpttZ 

nh bmng agent such as PMSF, leupeptin, E-64 (manufactured by Peptide Laboratory) and pejstain mS b'^ added A 
test compound labeled with a constant amount (5000 cpm-500000 cpm) of PH] \ "CI andS I r f'nt 
n- tc ■ 1 0 ml of the receptor so.ution. In order to know an amount of SJ^^^.SZZTJS 
a largely excess.veamount of an unlabeledtest compound has been added is alsop^Ld T»,eSi?8«,?d22 

to 3 h° T» to ? °°' preferab * about 4 ° c to 37 ° c - f ° r ab ° ut 20 minutas * 24 

to 3 hours. After the reaction, the reaction is filtered with a glass fiber filtering paper, washed with a suJablelotnt 
o the same buffer, and the radioactivity remaining in a glass fiber filtering paper is measured byTscintS a'ion counte 
or a y-counter. A test compound having greater than zero cpm of a count (B-NSB) obtained by ato^ bind inn amoun 

iSJol 0 th^ln C .° nd ^- ab ° Ve meth ° dS (dHe) f ° r determini ' 1 g a ligand for the present receptor protein or a 
salt thereof , he cell st.mulat.ng activity (for example, the activity promoting or inhibiting arachidonic acid release ace 

T2£L f Tr ^ l 03 releaSe ' intraCe " Ular cAMP P roduction ' cGMP pre Jetton inosrtol 

phosphate producnon, cell membrane potential fluctuation, intracellular protein phosphorylation c fos Z «va«on and 
reduction o pH via the receptor protein can be measured by the known method or^c^Z ZlZ 
measunng krt More part,cularly, first, a cell comprising a receptor protein is cultured on a multSplate uLnt!^ 
mentat-on o iigand determination, a medium and a buffer are exchanged with a fresh medium or a suttSe X 
showmg , no tox.crty to a cell in advance, a test compound is added to incubate for a constant p^d of time a celMs 
extracted or the supernatant is recovered, and the produced product is quantised according to espec^Tmethods 

rbeaSddt^ 

be assayed due to a degrading enzyme conta.ned ,n a cell, an assay may be conducted by adding an inhibitor for 
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the degrading enzyme. In addition, regarding the activity such as cAMP production inhibition, it can be detected as 
production inhibiting action to a cell for which a fundamental producing amount of a cell has been increased by froscolin. 
[0158] A kit for determining a ligand which binds to the present receptor protein or a salt thereof comprises the 
present receptor protein or a salt thereof, the present partial peptide or a salt thereof, a cell comprising the present 
. 5 receptor protein, or a membrane fraction of a cell comprising the present receptor protein. 
[0159] Examples of the present ligand determining kit are as ; follows. 

1. Ligand determining reagent 

10 (a) A measuring buffer and a washing buffer 

Hanks' Balanced Salt Solution (manufactured by Gibco) with 0.05% bovine serum albumin (manufac- 
tured by Sigma) added 

Buffers may be sterile-filtered with a filter having a pore diameter of 0.45 u.m and stored at 4 °C, or may 
be prepared upon use. 
15 (b) Authentic G protein coupled receptor protein 

CHO cells which expressed the present receptor protein are passaged into a 12-well plate at 5 x 10 5 
well, and cultured at 37°C and 5% C0 2 and 95% air for 2 days. 

(c) Labeled test compound 

A compound labeled with commercially available pH], [ 125 J], [ 14 C] or p 5 S], or labeled with a suitable 
.20 method 

An aqueous solution is stored at 4 °C or -20 °C, and diluted with a measuring buffer to 1 u,M upon use. 
A test compound showing poor solubility in water is dissolved in dimethylformamide, DMSO or methanol. 

(d) Unlabeled test compound 

The same compound as labeled compound is prepared at the 1 00- to 1000-fold concentration. 

2. Measuring method 

(a) CHO cells expressing the present receptor protein cultured by a 12-well tissue culturing plate are washed 
twice with 1 ml of a measuring buffer, and 490 u.l measuring buffer is added to each well. 
30 (b) 5 uJ of a labeled test compound is added to react at room temperature for 1 hour. In order to know an 

amount of non-specific binding, 5 uJ of a non-labeled test compound is added. 

(c) A reaction solution is removed and washed three times with 1 ml of a washing buffer. A labeled test com- 
pound bound to a cell is dissolved in 0.2 N NaOH-1% SDS, and mixed with 4 ml of a liquid scintillator A 
(manufactured by Wako Pure Chemical Industries, Ltd.). 
35 (d) The radioactivity is measured using a liquid scitillation counter (manufactured by Beckmann). 

[0160] As a ligand which can bind to the present receptor or a salt thereof, for example, there are substances present 
in brain, pituitary gland and pancreas, and more particularly, angiotensin, bombesin, canabinoide, cholecystokinin, 
glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP, secretin, glucagon, 

40 calcitonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal polypeptide), so- 
matostatin, dopamine, motilin, amyline, bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin, 

:> prostaglandin, thromboxane, adenosine, adrenaline, a and p-chemokine (for example, IL-8, GROa, GROp, GROy, 
NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, MCP-3, I-309, MIP1a, MIP-1p, RANTES), endothelin, enterogas- 
trin, histamine, neurotensin, TRH, pancreatic polypeptide and galanin are used. 

45 

c (2) An agent for preventing and/or treating diseases associated with the deficient of the present G protein coupled 
receptor protein 

» 

[0161] In the above (1) method, when a ligand for the present receptor protein is revealed, (a) the present receptor 
50 protein or (b) a DNA encoding the receptor protein can be used as a medicine for preventing and/or treating diseases 
associated with the deficient function of the present receptor protein depending upon the action harbored by the ligand. 
[0162] For example, when there is a patient for whom the ligand physiological action can not be expected (lack of 
the receptor protein) due to a decrease in the present receptor protein in the living body, an amount of a receptor 
protein in the living body of the patient can be increased and the action of a ligand can be sufficiently exerted by (i) 
55 compensating for an amount of the receptor protein by administering the present receptor protein to the patient or by 
(ii) (a) administering a DNA encoding the present receptor protein to the patient to express the DNA, or (b) inserting 
a DNA encoding the present receptor protein into a subject cell to express the DNA, and transplanting the cell into the 
patient. That is, a DNA encoding the present receptor protein is useful as a safe and low toxic agent for preventing 
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tre T l tin9 diSeaSeS associated with the defici ent function of the present receptor protein 
atiT k ? Pre ^ em reC6Pt0r Pr ° tein iS rec °9 ni2ed t0 have at >out 30% homology with angiotensin II type I receotor 
(AT1 ) wh.ch ,s a G protein coupled receptor protein at an amino acid sequence level AT1 is Zu L ZVJZ^ Z 

Therefore the present receptor having the recognized homology with AT1 is useful for preventing and/or t eat no c r 
' SETT" ( ^Tu hypertension ' "VPercardia and arterial sclerosis). In add'ion, as the^artions vta ATT1 
the act onso vaso P ress,on/LH/FSH secretion, water uptake, sodium cloride preference, and automatical renvoi 
brain blood stream ,n the central, hypertrophy, constriction enhancing and remodeling in a heart a^r^Son 

ur^lT"' "TTT* 3drenal medU,la ' pr ° m ° ti0n ° f "^•ne.lSETa^SS 

in ftZ . £ !' C0 " StnC, '°" ° f an ex P° rtin 9/importing arteriole in a kidney, constriction and hypertrophy promoZ 
Z*T t n ° Wn [CUrrSnt N6Ural Endocrin °'°gy (supervised by Sho Yoshida), pp.75 83) There ore !e 

present receptor protein ,s usefu. for preventing and/or treating respiratory diseases, circulatory diseases dS 
tract diseases, liver/gallbladder/pancreas diseases, and endocrine diseases 9 

-olgTCn^ iS ^ 38 ^ P ^ ° r ■ - be fon^ulated 

[01 65] On the other hand, when a DNA encoding the present receptor protein (hereinafter abbreviated as oresent 
DNA ,n some cases) ,s used as the above preventing or treating agent, the present DNA can be SZS^SJ 
to the conventual means, alone or after inserted into a suitable vector such as a retrovirus vector a^ S 
vector, and an adenovirus vector-associated virus vector. The present DNA can be administer^ Zmo^Z 
an auxihary agent for promoting uptake by a catheter such as a gene gun or a hydrogel 9 
2 Si /° r h eXample ' (a) tne P resent rece P tor Protein or (b) a DNA encoding the receptor protein can be used orailv 
oarinrerl th 1 T ^ & S ^ M ^ if necess ^. capsules, elixirs, or mfcrocapsu es o can be use 6 
SSSf . * T ° 1 an mjeCti0n SUCh 83 3 Sterile so,ution or a suspension with water or other phamaceStS 
acceptable solution. For example, (a) the present receptor protein or (b) a DNA encodino the receoto^ Sin 
prepared by blending with a physiologically acceptable carriers, flavors, LipienSTehX P^TZS^ 
and binders into an unrt dosage form required for the generally recognized preparation implement An amount of 

™£, rn m9 S ient in sr preparations is such that a suitabie vo,ume h » indica " d 

Wh ' Ch C3n be admiXed witn the tablets - ca P sules ^c. include, for example binder Sas 
gelatin, corn starch, ragacanth, gum arabic, excipients such as crystalline cellulose swelling agente-such as corn 
starch, gelatin and alg.mc acid, lubricants such as magnesium stearate, sweeteners such J sucrose actose and 
such rf«t' 8 h V 33 PePPerminl ' akam ° n ° 0il and Cherr * When one 'apsule is in a untZTlqSSZ. 
fol, 2? h be C ° mained in thS materials described The septic composition foMnfin^S 
formulated accord.ng to conventional pharmaceutical manufacturing by dissolving or suspending the acSe material 
and natural y occurring vegetable oils such as sesame oil and coconut oil in vehicles su^^ZZ^ Z 
aqueous solution for injection includes, for example, physiological saline or an isotonic solution conSg g^coselSd 
other supplementary agents (e.g., D-sorbitol, D-mannitol, sodium chloride etc.), and may be used n co^binaton w^h 
suable solubHizer such as alcohols (e.g., ethano, etc.), polya.cohols (e.g., propylene ^^^SSST) 
and I nomon c surfactants (e.g., Polysorbate 80™, HCO-50 etc.). The oily solution includes, for eZl s^alSl 
soybean o.l etc., and may be used in combination with solubilizer such as benzyl benzoat bS llcnhn?^* 1 
addition, the above preventing or treating agent may be blended, for example, XTZXll^ Tl buff e 
sodium acetate buffer etc.), soothing agents (e.g., benzalkonium chloride, procaine hydrochto rid etc J sELrc J 

^lirr 6 '^ r ,n ' P0tveth ^ ete >. Preservatives (e.g., benzyl alcohol, phenol etc* i£5E Tete 
Usually, the prepared injection is introduced into suitable ampoules anuoxioants etc. 

[0168] Since the thus obtained preparation is safe and low toxic, it can be administered for example to a human 
SZ," I h ^ (SUCh 33 rat ' m0US6 ' rabbit ' Shee P- cow " cat - d °9- and monkey). ' ' * ' hUm3n 

Svmnron i£? T T!?"' pme ' n ,s different dependin 9 u P° n an administration subject, a subject orean 

sympton and a route of administration. When orally administered, the dose is generally abou 0 1 ma to 100 mo 
preferably about 1 .0 to 50 mg. more preferably about 1 .0 to 20 mg per day in a nypertensfor ^oarientTIo L wZ' 
parenteral* administered, one time dose is different depending upon an administrate ^.'S svmo 

Zll^ TT l 1: r th ° d and ' 6Xamp,e ' the ,orm of an in i ectable . * - areund SUmS'SZ 
preferably around about 0.1 to 20 mg, more preferably around about 0.1 to 10 mg per day by in^nous injection S 
a ypertension patient (60 kg). In the case of other animal, an amount calculated^ 60 * can S ,S " 
[0170] A dose of the present DNA is different depending upon an administration subject a suWect oTqan svmoton 
and an admiration methpd and, for example, in the case of oral administration, it is generally Eut S 1 mq Z 1 00 

, ? 50 m9 ' m ° re Preferab,y 3b0Ut 1 ° 10 20 mg Per ^ in a nypertensio pa«e (60 kg) W en 
Z * V h n ' ' ,lme d ° Se iS differe nt depending upon an administration subject a subjec organ J™ 
ton and an administration method and, for example, in the fonrn of an injection, it is advantageous tc admiSer arold 
about 0.01 to 30 mg, preferably around about 0.1 to 20 mg, more pre erabhy around abou To 1 to 10 ^ da" n a 
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hypertension patient. In the case of other animals, an amount calculated per 60 kg can be administeed. 

(3) Gene diagnostic agent 

5 [0171], Since the present DNA can detect abnormality of a DNA or a mRNA encoding the present receptor or a partial 
. peptide thereof (gene abnormality) in a human being or a mammal (such as rat, mouse, rabbit, sheep, pig, cow, cat, 
dog and monkey) by using as a probe, it is useful as a gene diagnostic agent for damage, mutation or expression 
reduction of the DNA or mRNA, or increase or excess expression of the DNA or mRNA * 

[01 72] The abovegene diagnosis using the present DNA can be conducted, for example, by the per se known method 
10 of Northern hybridization or PCR-SSCP (Genomics, vol. 5, pp.874-879 (1 989), Proceeedings of the National Academy 
of Sciences of the United States of America, vol.86, pp. 2766-2770 (1 989)). 

(4) A method for screening a compound which alters an amount of expression of the present receptor protein or a 
partial peptide thereof 

15 

[01 73] The present DNA can be used for screening a compound which alters an amount of expression of the present 
receptor protein or.a partial peptide thereof by using as a probe. 

[0174] That is, the present invention provides a method for screening a compound which alters an amount of ex- 
pression of the present receptor protein or a partial peptide thereof, by measuring an amount of a mRNA of the present 
20 receptor or a partial peptide thereof contained in (i) non-human mammal-derived (a) blood, (b) particular organ, and 
(c) tissue or cell isolated from an organ, or (ii) transformant. 

[0175J Measurement of an amount of a mRNA of the present receptor protein or a partial peptide thereof .is specifically 
conducted as follows. 

25 (j) a drug (for example, anti-dementia drug, blood pressure decreasing agent, anti-cancer agent arid anti-obesity 

drug) or a physical stress {for example, inundation stress, electric stress, light and dark, low temperature) is given 
to a normal or disease model non-human mammal (for example, mouse, rat, rabbit, sheep, pig, cow, cal, dog and 
monkey, more particularly, dementiarat, obesity mouse, arterial sclerosis rabbit and cancer carrying mouse) and, 
after a predetermined period of time, blood or particular organs (for example, brain, liver and kidney), or a tissue 

30 or a cell isolated from organs is obtained. 

A mRNA of the present receptor protein or a partial peptide thereof contained in the resulting cell can be 
quantitated, for example, by extracting a mRNA from a cell and the like by a normal method and, for example, 
using a method such as TaqManPCR and can be also analyzed by conducting Northern blot by the per se known 
means. 

35 (ii) A transformant expressing the present receptor protein or a partial peptide is prepared according to tha afore- 

mentioned method, a mRNA of the present receptor protein or a partial peptide thereof contained in the transform- 
ant can be quantitated and analyzed similarly. 

[0176] Screening of a compound which alters an amount of expression of the present receptor protein or a partial 
40 peptide thereof can be conducted by 

(i) administering a test compound to a normal or a disease model non-human mammal, a constant period of time 
before (30 minutes to 24 hours before, preferably 30 minutes to 12 hours before, more preferably 1 hour to 6 hours 
before), or a constant period of time after (30 minutes to 3 days after, preferably 1 hour to 2 days after, more 

45 preferably 1 hour to 24 hours after) giving a drug or a physical stress, or at the same time with a drug or a physical 

stress, and quantitating and analyzing an amount of a mRNA of the present receptor protein or a partial peptide 
contained in a cell after a constant period of time (30 minutes to 3 days, preferably 1 hour to 2 days, more preferably 
1 hour to 24 hours) has passed, and by 

(ii) mixing a test compound into a medium upon culturing of a transformant according to the conventional method, 
50 and quantitating and analyzing an amount of a mRNA of the present receptor protein or a partial peptide thereof 

contained in the transformant after a constant period of time of culturing (after 1 day to 7 days, preferably after 1 
day to 3 days, more preferably after 2 days to 3 days). 

[0177] A compound or a salt thereof obtained by using the present screening method is a compound having the 
55 activity which alters an amount of expression of the present receptor protein or a partial peptide thereof, more partic- 
ularly,, (a) a compound which enhances the cell stimulating activity (for example, theactivity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
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ylation, c-fos activation, and reduction of pH) via a G protein coupled receptor by increasing an amount of expression 

Z I™ reCePt ° r 7? in ° f 3 Partial Peptide there ° f ' (b) 3 COm P° und which reduces *e cell stimulating activity 
■ by decreasing an amount of expression of the present receptor protein or a partial peptide thereof * 

i fermlntSn n eS H 0f COmpOUnd include a P e P ,ide ' a P^tein. a non-pep.ide compound, a synthetic compound and 
™S P ■ 5 com P° unds ma V be a ncve ' compound or the known compound 

• [0179] A compound which enhances the cell stimulating activity is useful as a safe and low toxic medicine for en- 
hancing the physiological activity of the present receptor protein and the like 

[0180] Acompoundwhichreducesthecellstimulatingactivityisusefulasasafeandlowtoxicmedicinefordecreasina 
the phys.ological activity of the present receptor protein and the li'<- ror Decreasing 

SHi , Wh6n 3 , C °T Und ° r 8 S3lt th6re0f ° btained by USing tte P resent scrcenin 9 method is used as a pharma- 
ceutical composition, the use can be implemented according to the conventional means. For example the compound 

tToneSlT Int ° CapSU ' eS| 6,iXirS ' microca P sules . «*•• section and suspension as in the aZZ 

tioned medicine compnsing the present receptor protein. 

S hfn CS thUS ° b ^' ned P repara,ions are safe and '°* toxic, they can be administered, for example to a 

• fmZ a h 8 f m r ma ' (f ° r eXamP ' e ' rat m ° USe ' rabbit ' shee P' P^ cow ' caf . d °9 ^ monkey). 

[0183] A dose of the compound or a salt thereof is different depending upon an administration subject a subject 
organ, svmp ton and an administration method and, when orally administered, the dose is generally about 0 1 to S 
™ 221 t h° 50 m ° re Preferab,y ab ° Ut 1 ° 10 20 :r ' 9 Per day in a nypertension patfent (60 kg . W en 
St? h f \ ' ° n T 6 d ° Se iS different dep6ndin9 Up ° n an administration subject, a subjec organ symp 
mo 111 ! T meth ° d and * iS USUa " y advanta 9 e ° us administer* an amount of around about 0.01 STo 
mg preferabfy around about 0. 1 to 20 mg, more preferably around about 0.1 to 1 0 mg per day by intravenous in ecton 

•oV^c^ 

t [ un^nc'ii% COnSi ? , ! d K hatth t PreSent reCept ° r pr0tein plays soms im P ortant role in tne '™9 body such as central 
functions as described above. Therefore, a compound which alters: an amount of expression of the present receptor 

the dTfil't f ^ PePt ;t th6re0f ^ be US6d 38 ^ 3 " nt f ° r pr ° Venting and/or tr ^9 diseasesTsoltedtth 
the deficient functions of the present receptor protein. 

[0185] When the compound is used as an agent for preventing ar^or treating diseases associated with the deficient 
functions of the present receptor protein, it can be formulated according to the conventional means 
[0186] For example, the compound can be used orally as tablets coated with a sugar^oating if necessary capsules 
ehxirs and microcapsules, or parenteral^ in the form of an injection such as a sLile soluL with waTer or oS 
pharmaceuticaj y acceptable solution, or suspension. For example, the preparations may be produced ^y mixing the 
nXTn T 1 6 P hySi ° l0gical * kn °™ tamers, flavor, excipients, vehicles" anLptics, SSSSSi 

o edSt d0Sa9e t f0mi . reguired ,or 9 eneral| y poized preparation implement. An amount of an active in 

f^tT ^ Preparations ,s such that a suitable volume in an indicated range is obtained 

E clmf^T Wh ' Ch * " ^ 3dmiXed With the tab ' etS ' Cap3UleS etc - inc,ude ' for exam P |e ' binders such as 
starch 11, ' 9aCa ^ , 9 u m araWC ' 6XCipientS SUCh 38 C; ySta " ine Cellul0Se ' swelli "9 a 9ents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose ana 

l^TJl \ a T T T COntamed in the materialS d9SCribed ab0ve ' The ase P tic composition for injection can be 
formulated according to conventional pharmaceutical manufacturing by dissolving or suspending the active material 
and natural y occurring vegetable oils such as sesame oi. and coconut oil in vehicles such as in KHSTX 

ot^^ 

1^2 ?P Kr * T ^ (e ' 9 - D " SOrbit01 ' D " mannit0l> S ° diUm Chi0ride etc >- and ma V be used in combination w h 
suable solubilizer such as alcohols (e.g., ethanol etc.), polyalcohols (e.g., propylene gjcol, polyethylene qlvcoIeTc ) 

s^eanXr aC H ntS ^ 8 °™' HC °' 50 ThS ° ily SOlU «° n ^ » ««£ ^« 

2ST thl may , be US6d m COmbina,io ' 1 with solub ili 2 er such as benzyl benzoate, benzyl alcohol etc In 
addition, the above preventing ortreating agent may be blended, forexample, with the buffer (e g phosphate buffer 
sodium acetate buffer etc.), soothing agents (e.g., benzalkonium chloride, procaine hydroch wJ£)XS^(e 
SETI. IT"" P° lyethylene *«* ■ ete ->' Preservatives (e.g., benzyl alcohol, phenol etc.), antioxidaTe t 

Usually, the prepared injection is introduced into suitable ampoules ^.aaniseic. 

h? C6 thUS 0t ?,f 6d P reparattons are safe and »ow toxic, they may be administered, for example to a 
fn3 a h 9 3 m ! mma ' (f ° r eXamP ' e ' r8t ' m0US6 ' rabbit ' Snee P' P'9- ^ cat, dog and monkey). 
[0189] A dose of the compound or a sart thereof is different depending upon an administration subject, a subject 
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organ, sympton and an administration method and, when orally administered, the dose is generally about 0.1 to 100 
mg, preferably about 1 .0 to 50 mg, more preferable about 1 .0 to 20 mg per day in a hypertention patient (60 kg). When 
parenterally administered, one time dose is different depending upon an administration subject, a subject organ, symp- 
ton and an administration method and it is usually advantageous to administer by intravenous injection at an amount 
5 of around about 0.01 to 30 mg, preferably around about 0.1 to 20 mg, more preferably around about 0.1 to 10 mg per 
day in the form of an injectable in a hypertention patient (60 kg). In the case of other animals, an amount calculated 
per 60 kg can be administered. 

(6) A method for quantitating a ligand for the present G protein coupled receptor protein 

10 

[01 90] Since the present receptor protein and the like have the property of binding to a ligand, the ligand concentration 
in the living body can be quantitated with a better sensitivity. 

[0191] The present quantitation method can be used by combining, for example, with a competition method. That 
is; the ligand concentration in a test compound can be measured by contacting a test compound with the present 
*5 receptor protein and the like. More particularly, for example; the method can be used according to a method described 
in the following (a) or (b).or its analogous method. 

(a) "Radioimmunoassay" ed. by Hiroshi Irie (Kodansha; published in 1974) 

(b) "Radioimmunoassay", "second series" ed. by Hiroshi Irie (Kodansha, published in i979) 

20 (g) A method for screening a compound (such as agonist and antagonist) which alters binding of the present G 

protein coupled receptor protein with a ligand 

[0192] A compound (for example, peptide, protein, non-peptide compound, synthetic compound, and fermentation 
product) or a salt thereof can be effectively screened by using the present receptor protein and the like, or constructing 
25 an expression system for a recombinant receptor protein and using a receptor binding assay system using the expres- le- 
sion system. 

[0193] Such the compound includes (a) a compound having the cell stimulating activity (for example, the activity 
promoting or inhibiting arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP , 
production, intracellular cGMP production, inositol phosphate production, cell membrane potential fluctuation, intrac- .* 

30 ellular protein phosphorylation, c-fos activation, and reduction' of pH) via a G protein coupled receptor (so called agonist - * ; 
for the present receptor protein), (b) a compound having no cell stimulating activity (so called antagonist for the present 
receptor protein), (c) a compound which enhances binding of a ligand with the present G protein coupled receptor 
protein, or (d) a compound which reduces binding of a ligand with the present G protein coupled receptor protein (for *, 
the above (a) compound, it is preferable to screen by the aforementioned ligand determining method). 

35 [0194] That is, the present invention provides a method for screening a compound or a salt thereof which alters 
binding of a ligand with the present receptor protein or a partial peptide thereof or a*sa!t thereof, which comprises 
comparing (i) the case where the present receptor protein or a partial peptide thereof or a salt thereof is contacted with 
a ligand, with (ii) the case where the present receptor protein or a partial peptide thereof or a salt thereof is contacted 
with a ligand and a test compound. 

40 [0195] The present screening method is characterized in that, for example, an amount of a ligand bound to the 
receptor protein and the like, and the cell stimulating activity in the case of (i) and (ii) are measured and compared. 
[0196] More particularly, the present invention provides: 

(a) a method for screening a compound or a salt thereof which alters binding of a ligand with the present receptor 
45 protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to the receptor 

protein and the like in the case where a labeled ligand is contacted with the present receptor protein and the like 
and the case where a labeled ligand and a test compound are contacted with the present receptor protein and the 
like, 

(b) a method for screening a compound or a salt thereof which alters binding of a ligandwith the present receptor 
50 protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to a cell 

comprising the present receptor protein and the like or a membrane fraction of the cell in the case where a labeled 
ligand is contacted with the cell or the membrane fraction and the case where a labeled ligand and a test compound 
are contacted with the cell or the membrane fraction, 

(c) a method for screening a compound or a salt thereof which alters binding of a ligandwith the present receptor 
55 protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to a receptor 

protein and the like expressed on a cell membrane by culturing a transformant comprising the present DNA in the 
case where a labeled ligand is contacted with the receptor protein and the like and the case where a labeled ligand 
and a test compound are contacted with the receptor protein and the like, 
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(d) a method for screening a compound or a salt thereof which alters binding of a ligandwith the present receotor 

"■ SZ « , e ■ w . h l ch comprises measurin9 and comparin ° the ceH ' timu| i ^tSSSTE 

2T amp T r lnhlbltin9 araChid ° niC add re,eaSe ' ^choline release, intracellular d£ re^se nlrac 
ellular cAMP production, intracellular cGMP production, inositol phosphate production cell membrane potent 
fluctuation, intracellular protein phosphorylation, c-fos activation, and "eduction of pH) via " Zptor n the case 

rill C °7° Un " W J ,C • aC,iVat6S the pr6Sent receptor pratein and the ■" ('or example, a ligand fo he present 
receptor protein and the l.ke) is contacted with a cell comprising the present receptor pro ein and the like and the 

3CtiValeS Pr9Sent reCepf ° r Pr ° tein and the " ke and a « Co- 
tacted with a cell comprising the present receptor protein and the like and 

(e) a method for screening a compound a salt thereof which alters binding of a ligand with the present recent™ 
protein and the hke, which comprises measuring and comparing the ce.f stimulating J^ffSTE 
a ? u r c S r t brtm9 araChid ° nip add re ' ease ' release, intracel.ular 6 J 1™ Intra* 

^^»rTKT Pn ^ in0Sit0 ' Ph ° sphate production ' ce » mem r^e po tenTal 
fluctuation,. ntracellular protein phosphorylation, c-fos activation, and reduction of pH) via a receotor in th7rJ« 

where a compound which actfvates the present receptor protein and the like (for example a S ~ 

receptor protein and the like) is contacted with the present receptor protein and the iS einrSIn n 

brane by culturing a transformant comprising the present WantTZ^^Z^^^ 

he present receptor protein and the like and a test compound are contacted with the present ^eolor DrSn^nH 

the like expressed on a cell membrane by culturing a transfonmant comprising the ^present dna 

[0197] Before the present receptor protein and the like are obtained, when a G protein coupled receotcr aQ oni,t nr 
antagonist ,s screened, it was necessary to obtain first a candidate compound usinq ZataoZLT 

™« ^ he P re ^nt screening method will be specifically explained in detail 
Protel comnrtS 

proteins comprising the aforementioned present receptor protein and the like mav bo u<»rf a 7 
ofan organ ofamammal comprising the present receptor p^ 

difficult to obtain in particular, a human-derived organ, a human-derived receptor protein aXe^e e^ed a'a 
large amount using a transformant are suitable for use in screening expressed at a 

[0201] For preparing the present receptor protein and the like, the aforementioned method is used but it »- nrpf 0ra hi a 
to prepare by expression of the present DNA in a mammal cell or an insect cell As a oS^^^^^ 

p,o,e,„ .„<, the , lte may be usea , or . mmtam . |racfcn „, , ^ fte ^ prown P~8 «» 

with a Potter-Elvehjem type homogenizer, breakage wrth a Waring Blender or Pofytron (manufactured by Kinematica) 
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breakage by ultrasound, and breakage by jetting a cell through a thin nozzle while pressuring with a French press. For 
fractionating a cell membrane, a fractionating method by centrifugation force such as a fractionating centrifugation 
method and density gradient centrifugation method is mainly used. For example, a broken cell solution is centrifuged 
at a low speed (500 rpm-3000 rpm) for a shorter period of time (usually, about 1 minute to 10 minutes), the supernatant 
5 is<centrifuged at a higher speed (1 5000 rpm-30000 rpm) usually for 30 minutes to 2 hours, and the resulting precipitate 
' is used as a membrane fraction. An expressed receptor protein and membrane components such as cell-derived 
. phospholipid arid a membrane protein are contained at a large amount in the membrane fraction. 

[0206] An amount of a receptor protein in a cell comprising the receptor protein or a membrane fraction is preferably 
10 3 -10 8 molecules, suitably 10 5 -10 7 molecules per cell. In addition, as an expressed amount is larger, ligand binding 
10 activity per a membrane fraction (specific activity) becomes higher, and. not only high sensitive screening system can 
be constructed but also a large amount of samples can be measured at the same lot. 

[0207] In order to conduct the above methods (a) to (c) for screening a compound which alters binding of a ligand 
with the present receptor protein and the like, a suitable receptor protein fraction and a labeled ligand are necessary. 
[0208] As a receptor protein fraction, a natural receptor protein fraction or a recombinant receptor protein fraction 
15 having the equal activity thereto are desirable. Here, equal activity denotes equal ligand binding activity and signal 
information transmission action. 

[0209] As a labeled ligand, a labeled ligand and a labeled ligand analog compound are used. For example, a ligand 
labeled with [ 3 H], [ 125 l], [ 14 C] or [^S] is used. 

[0210] More particularly, in order to conduct a method for screening a compound which alters binding of a ligand 

20 with the present receptor protein and the like, first, an authentic receptor protein is prepared by suspending a cell 
comprising the present receptor protein and the like or a membrane fraction of the cell in a buffer suitable for screening. 
Any buffers which do not inhibit binding of a ligand with a receptor protein may be used such as phosphate buffer and 
Tris-hydrochloric acid buffer of pH 4-1 0 (desirably pH 6-8). In addition, in order to decrease non-specific binding, sur- 
factants such as CHAPS, Tween-80™ (Kao-Atlas Company) , digitonin, and deoxycholate may be added to a buffer. 

25 Further, in order to suppress degradation of a receptor and a ligand by a protease, a protease inhibiting agent such 
as PMSF, leupeptin, E-64 (manufactured by Peptide Laboratory) and pepstatin may be added. A ligand labeled with 
a constant amount (5000 cpm-500000 cpm) is added to 0.01 ml to 10 ml of the receptor solution and 10 -4 M to 10 -10 
M of a test compound is present at the same time. In order to know an amount of non-specific binding (NSB), a reaction 
tube to Which a largely excessive amount of an unlabeled test compound has been added is also prepared. The reaction 

30 is conducted at about 0 °C to 50 °C, preferably about 4 °C to 37 °C, for about 20 minutes to 24 hours, desirably about 
30 minutes to 3 hours. After the reaction, the reaction is filtered with a glass fiber filtering paper, washed with a suitable 
amount of the same buffer, and the radioactivity remaining in a glass fiber filtering paper is measured by a scintillation 
counter or a y-counter. A test compound having, for example, not greater than 50% of a specific binding amount (B- 
NSB) when a count (B 0 -NSB) obtained subtracting a non-specific binding amount (NSB) from a count (B 0 ) at no an- 

35 tagonizjng substance is regarded as 100%, can be selected a candidate compound having the antagonism inhibiting 
ability. 

[0211] In order to conduct the above methods (d) - (e) for screening a compound which alters binding of a ligand 
with the present protein and the like, for example, the cell stimulating activity (for example, the activity promoting or 
inhibiting arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, 
40 intracellular cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein 
phosphorylation, c-fos activation, and reduction of pH) via a receptor protein can be measured by the known method 
or using a commercially available measuring kit. 

[021 2] More particularly, first, a cell comprising the present receptor protein and the like is cultured on a multiwellplate. 
Upon implementation of screening, a medium and a buffer are exchanged with a fresh medium or a suitable buffer 

45 ■ showing no toxicity to a cell in advance, a test compound is added to incubate for a constant period of time, a cell is 
extracted or the supernatant is recovered, and the produced product is quantitated according to respective methods. 
When the production of a substance as an index for the cell stimulating activity (for example, arachidonic acid) is difficult 
to be assayed due to a degrading enzyme contained in a cell, an assay may be conducted by adding an inhibitor for 
the degrading enzyme. In addition, regarding the activity such as cAMP production inhibition, it can be detected as 

50 production inhibiting action to a cell for which a fundamental producing amount of a cell has been increased by f roscolin. 
[0213] In orderto conduct screening by measuring the cell stimulating activity, a cell which has expressed a suitable 
receptor protein is necessary. As a cell which has expressed the present receptor protein, a cell strain having natural 
type present receptor protein and the like, and a cell which has expressed the aforementioned recombinant receptor 
protein and the like are desirable. 

55 [0214] As a test compound, for example, a peptide, a protein, a non-peptide compound, a synthetic compound, a 
fermentation product, a cell extract, a plant extract and an animal tissue extract are used and these compounds may 
be a novel compound or the known compound. 

[0215] A kit for screening a compound which alters binding of a ligand with the present receptor protein and the like, 



25 



EP 1 126 029 A1 

or a salt, contains a cell comprising the present receptor protein and the like, or a membrane fraction of 

the present receptor protein and the like. ""'prising 

[021 6J An example of the present kit for screening is as follows: 
1 . Screening reagent 

(a) Measuring buffer and washing buffer 

Hanks' Balanced Salt Solution (manufactured by Gibco) with 0.05% bovine serum albumin (manufac- 
tured by Sigma) added. l"«iuic«. 

The buffers may be sterile, filtered with a filter of a pore size of 0.45 pm and stored at 4 »C or mav be 
prepared upon use. ' ma y ue 

(b) Authentic G protein coupled receptor 

< nS , C ,?° ! e " S Whi ° h have ex P ressed tne P resent receptorprotein are passaged in a 1 2-well plate at 8 x 
1 0Vwell and cultured at 37 °C and 5% Co a and 95% air for 2 days. 

(c) Labeled ligand 

Ligand labeled with commercially available pHJ, [«■(], p«q or [35 S ]. The ligand in the state of an aqueous 
solution is stored at 4 »c or -20 «C, and diluted with a measuring buffer to 1 pM upon use 

(d) Ligand standard solution 

and stored !rt 20 d °c° IVed ^ C ° mpriSin9 ° - 1 % b ° Vine Serum albumin (manufactured by Sigma) to 1 mM 

2. A measuring method . , 

(a) CHO cells, expressing the present receptor protein, which were cultured on a 1 2-well tissue culturinq plate 
are washed with twice with 1 ml of a measuring buffer, and 490 pi measuring buffer is added to each well ' 
b) 5 pi of a 10-3 to 10-10 M test compound is added, and 5 pi of a labeled ligand is added to react at room 
temperature for 1 hour. In order to know an amount of non-specific binding, 5 pi of a 10* M ligand is added 
in place of a test compound. 

(c) The reaction solution is removed, and washed three times with 1 ml of a washing buffer. A labeled liqand 
bound to a cell is dissolved in 0.2N NaOH-1% SDS, and mixed with 4 ml of a liquid scintillator A (manufactured 
by Wako Pure Chemical Industries, Ltd.). . 
; (d) The radioactivity is measured using a liquid scintillation counter (manufactured by Beckmann) and Percent 
Maximum Binding (PMB) is obtained according to the following equation. 

PMB= [(B-NSB)/(B 0 -NSB)] X100 

PMB: Percent Maximum Binding 

B: Value when a test compound is added 

NSB: Non-specific Binding (an amount of non-specific binding) 

B 0 : Maximum binding amount 

[ ° 217 J „ A f. mPO u Und ° b,ained by USin9 thS preS6nt ^ning or method or screening kit, or a salt thereof, is a com- 
pound which has the activity of altering binding of a ligand with the present receptor protein and the like and, specifically 
(a a compound having the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid 
release, acetylcholine release, intracellular release, intracellular cAMP production, intracellular cGMP production 
inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphorylation c-fos activa- 
tion, and reduct.on of pH) via a G protein coupled receptor (so called agonist for the present receptor protein) (b) a 
compound having no cell stimulating activity (so called antagonist for the present receptorprotein), (c) a compound 
which enhances binding force of a ligand with the present G protein coupled receptorprotein, or (d) a compound which 
decreases binding force of a ligand with the present G protein coupled receptor protein 

[0218] Examples of the compound include a peptide, a protein, a non-peptide compound, a synthetic compound and 
a fermentation product and these compounds may be a novel compound or the known compound 
S° 2 1 9] ,nC ! an T niSt f ° rthe P resent . r eceptor protein and the like has thesame activity as the physiological activity 
harbored by a ligand for the present receptorprotein and the like, it is useful as a safe and low toxic medicine depending 
upon the ligand activity. K y 

[0220] Since an antagonist for the present receptor protein and the like can suppress the physiological activity har- 
th°elJaL a actl n rt 

[0221] A compound which enhances binding force of a ligand with the present G protein coupled receptor protein is 
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useful as a safe and low toxic medicine for enhancing the physiological activity harbored by a ligand for the present 
receptor protein and the like. 

[0222] A compound which decreases binding force of a ligand with the present G protein coupled receptor protein 
is useful as a safe and low toxic medicine for decreasing the physiological activity harbored by a ligand for the present 

5 receptor protein and the like. 

[0223] When a compound obtained by using the present screening method or screening kit, a salt thereof is used 
as the aforementioned pharmaceutical composition, the use can be implementecJ according to the conventional means. 
For example, the compound can be formulated into tablets, capsules, elixirs, microcapsules, sterile solutions, and 
suspensions as in the aforementioned drug comprising the present receptor protein. 

10 [0224] Since the thus obtained preparations are safe and low toxic, for example, they can be adiministered to a 
human being or a mammal (for example, rat, mouse, rabbit, sheep, pig, cow, est, dog and monkey). 
[0225] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, sympton and an administration method and, when orally administered, the dose is generally about 0.1 to 100 
mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, fcr. example, in a hypertention patient 

15 (60 kg). When parenterally administered, one time dose is different depending upc-n an administration subject, a subject 
org an, sympton and administration method and it is advantageous to administer the compound by intravenous injection 
at an amount of around about 0.01 to 30 mg, preferably around about 0.1 to 20 ing, more preferably around about 0.1 
to 10 mg in the form of an injectable, for example, in a hypertension patient (60 '*.$). In the case of other animals, an 
amount calculated per 60 kg can be administered; 

20 • . 

(8) An agent for preventing and/or treating various diseases comprising a compound which alters binding of the present 
G protein coupled receptor protein with a .ligand (agonist and antagonist) 

[0226] The present receptor protein is considered to play some important role; !?? the living body such as the central 
25 function as described above. Therefore, a compound which alters binding of the p"-;aent receptor protein with the ligand 
(agonist and antagonist) can be used as an agent for preventing and/or treating c-l.^ases associated with the deficient 
function of the present receptor protein. 

[0227] When the compound is used as an agent for preventing and/or treating creases associated with the deficient 
function of the present receptor protein, it can be formulated into preparations according to the conventional means. 

30 [0228] For example, the compound can be used orally as tablets coated with a ^gar-coating if necessary, capsules, • 
elixirs and microcapsules, or parenterally used as an'injection such as sterile solutions with water or other pharma- 
ceutically acceptable solution, or suspensions. For examples, the preparations may be produced by blending the com- 
pound with the physiologically recognized known carriers, flavors, excipients. chicles, antiseptics, stabilizers and 
binders in an unit dosage form required for generally recognized pharmacy. An nrnount of an ingredient in these prep- 

35 arations is such that a suitable volume in an indicated range can be obtained. 

[0229] The additives which can be admixed with the tablets, capsules etc. irscUide, for example, binders such as 
gelatin, corn starch, tragacanth, gum arabic, excipients such as crystalline cellulose, swelling agents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and 
saccharine, and flavors such as peppermint, akamono oil and cherry. When one capsule is in a unit form, liquid carriers 

40 such as fats and oils can be contained in the materials described above. The aseptic composition for injection can be 
formulated according to conventional pharmaceutical manufacturing by dissolving or suspending the active material 
and naturally occurring vegetable oils such as sesame oil and coconut oil in vehicles such as injection water. The 
aqueous solution for injection includes, for example, physiological saline or an isotonic solution containing glucose and 
other supplementary agents (e.g., D-sorbitol, D-mannitol, sodium chloride etc.), f-nd may be used in combination with 

45 suitable solubilizer such as alcohols (e.g., ethanol etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) 
and nonionic surfactants (e.g., Polysorbate 80™, HCO-50 etc.). The oily solution includes, for example, sesame oil, 
soybean oil etc., and may be used in combination with solubilizer such as benzyt benzoate, benzyl alcohol etc. 
[0230] In addition, the above preventing or treating agent may be blended, for example, with the buffer (e.g., phos- 
phatebuffer, sodium acetate buffer etc.), soothing agents (e.g., benzalkonium chloride, procaine hydrochloride etc.), 

50 stabilizers (e.g., human serum albumin, polyethylene glycol etc.), preservatives (e.g., benzyl alcohol, phenol etc.), 
antioxidants etc. Usually, the prepared injection is introduced into suitable ampoules! 

[0231 ] Since the thus obtained preparations are safe and low toxic, for example . ihey can be administered to a human 
being or a mammal (for example, rat, mouse, rabbit, sheep, pig, cow, cat, dog and monkey). 
[0232] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
55 organ, sympton and an administration method and, orally administered, the dose is generally about 0.1 to 100 mg, 
preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, for example, in a hypertention patient (60 
kg). When the compound is administered parenterally, one time dose is different depending upon an administration 
subject, a subject organ, sympton and an administration method and, for example, it is advantageous to administer 
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the compound by intravenous injection at an amount of around about 0.01 to 30 mg, preferably around about 0.1 to 
20 mg, more preferably around about 0.1 to 10 mg per dayrin the form of an injectable, for example, in a hypertension 
patient (60 kg). In the case of other animals, an amount caJculated per 60 kg can be administered. 

(9) Quantitation of the present receptor protein or a partiaf.peptide thereof or a salt thereof 

[0233] Since the present antibody can specifically recognize the present receptor protein and the like, it can be used 
for quantitating the present receptor protein and the like in a test solution, in particular, for quantitation by a sandwich 
immunoassay. That is, the present invention provides, for example, (i) a method for quantitating the present receptor 
protein and the like in a test solution, which comprises competitively reacting the present antibody with a test solution 
and labeled receptor protein and the like, and measuring a proportion of the labeled receptor protein and the like bound 
to the antibody, 

(ii) a method for quantitating the present receptor protein and the like in a test solution, which comprises reacting 
simultaneously or continuously a test solution with the present antibody insolubilized cn a carrier and the labeled 
present antibody, and measuring the activity of a labeling agent on a insolubilized earner. 

[0234] In the above (ii), it is preferable that one antibody is an antibody which recognizes a N-terminal of the present 
receptor protein and the like, and the other antibody is an antibody which reacts with a C-termmal of the present receptor 
protein and the like. 

[0235] By using a monoclonal antibody to the present receptor protein and the like (hereinafter referred to as present 
monoclonal antibody in some cases), measurement of the present receptor protein can be conducted and, additionally, 
detection with tissue staining can be conducted. For these objects, an antibody molecule Itself may be used, or a F 
(ab')2 fraction, a Fab' fraction or a Fab fraction may be used. A method for measuring en antibody to the present 
receptor protein is not particularly limited but any measuring methods may be used as long as they are a method for 
measuring by detecting an amount of an antibody, an antigen or a antibody-antigen complex corresponding to an 
amount of an antigen in a test solution (for example, an amount of a receptor protein) by the chemical or physical 
means, and calculating this form a standard curve made using a standard solution comprising the known amount of 
an antigen. For example, nephrometry, a competition method, an immunometric method and a sandwich method are 
suitably used and, in respect of sensitivity and specificity-.it is particularly preferable to use the sandwich method 
described later. 

[0236] As a labeling agent used in a measuring method using a labeling substance, for example, a radioactive isotope, 
an enzyme, a fluorogenic substance and a chromogenic substance are used. As the radioactive isotope, for example! 
[125| ]} pal ^ r3 H j and [H C ] are used. As the above enzyme, enzymes which are safe and have the larger specific activity 
are preferable. For example, 0-galactosidase, p-glucosidase, alkaline phosphatase, peroxidase and malic acid dehy- 
drogenase are used. As the fluorogenic substance, for example, fluorescamine and fluorescein isothiocyanate are 
used. As the chromogenic substance, for example, luminol, luminol derivative, luciferin, and lucigenin are used. Further, 
biotin-avidin system may be used for binding an antibody or an antigen with a labeling agent. 
[0237] Upon insolubilization of an antigen or an antibody, physical adsorption may be used. Alternatively, chemical 
binding usually used for insolubilizing or fixing proteins or enzymes may be used. As the carrier, for example', insoluble 
polysaccharides, such as agarose, dextran and cellulose, synthetic resins such as polystyrene, polyacrylamide and 
silicone, or glasses are used. 

[0238] In the sandwich method, an amount of the present receptor protein in a test solution can be quantitated by 
reacting a test solution with the insolubilized present monoclonal antibody (primary reaction), reacting with the labeled 
present monoclonal antibody (secondary reaction), and measuring the activity of a labeling agent on an insolubilized 
carrier. The primary reaction and the secondary reaction may be conducted in the reverse order, or simultaneously or 
at different times. A labeling agent and a method for insolubilization may be according to those described above. 
[0239] In an immunoassay via sandwich method, an antibody used for a solid phase antibody or a labeling antibody 
is not necessarily one kind but a mixture of two or more kinds of antibodies maybe used for the purpose of improving 
the measuring sensitivity. 

[0240] In a method for measuring a receptor protein and the like by the present. sandwich method, as the present 
monoclonal antibody used in the primary reaction and the secondary reaction, antibodies having different parts binding 
to the receptor protein and the like are preferably used. That is regarding antibodies used for the primary reaction and 
the secondary reaction, for example, when an antibody used for trie secondary reaction recognizes a C-terminal of a 
receptor protein, as an antibody used in the primary reaction, an antibody which recognizes a part otherthan C-terminal, 
for example, a N-terminal is preferably used. 

[0241] The present monoclonal antibody can be used, for/example, in a nephrometry, competition method, an im- 
munometric method or nephrometry. In the competition method, after an antigen in the test solution and a labeled 
antigen are competitively reacted with an antibody, an unreacted labeled antigen (F) and a labeled antigen bound to 
an antibody (B) are separated (B-F separation), an amount of either of labeled B or F is measured to quantitate an 
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amount of an antigen in a test solution. In the present reaction method, a solution method using a soluble antibody as 
an antibody, using polyethylene glycol in B/F separation and using a solid phased antibody as the primary antibody 
and a solid method using a solid phased antibody as the primary antibody, or using a soluble antibody as the primary 
antibody and a solid phased antibody as the secondary antibody, are used. 
5 [0242] In the immunometric method, an antigen in a test solution and a solid phased antigen are competitively reacted 
with a constant amount of a labeled antibody and, thereafter, a solid phase and a solution phase are separated, or an 
antigen in a test solution and an excessive amount of a labeled antibody are reacted and a solid phased antigen' he 
added thereto to bind an unreacted labeled antibody to a solid phase and, thereafter, a solid phase and a solution 
phase are separated. 

10 {0243] In addition, in nephrometry, an amount of an insoluble precipitate produced as a result of an antigen-antibody 
reaction in a gel or a solution, is measured. Even when an amount of an antigen in a test solution is small and only a 
small amount of a precipitate is obtained, the laser nephrometry utilizing laser scattering is suitably used. 
[0244] When these individual immunoassays are applied to the present invention, setting of the particular conditions 
and operations are not required. A system for measuring the present receptor protein or a salt thereof may be con- 

! ' 15 structed by adding the normal technical consideration of a person skilled in the art to the normal conditions and oper- 
ations in respective methods. For the details of these general technical means, one can see reviews and books [for 
. • example, see "Radioimmunoassay" ed. by Hiroshi Irie] (Kodansha, published by 1 974), "Radioimmunoassay, a second 
-series" ed. by Hiroshi Irie (Kodansha, published in 1979), "Enzyme immunoassay" ed. by Eigi Ishikawa (Igakushcin, 
published in 1978), "Enzyme immunoassay"(2nd edition) ed. by Eigi Ishikawa (Igakushoin, published in 1 982), "Enzyme 
20 immunoassay" (3rd edition) ed. by Eigi Ishikawa (Igakushoin, published in 1 987), (Methods in ENZYMONOLOGY) Vol. 
70 (Immunochemical Techniques (Part A)), ibid. Vol.73(lmmunochemical Techniques (Part B), ibid. Vol.74 (Immuno- 
chemical Techniques (Part C), ibid. Vol.84 (Immunochemical Techniques (Part D: Selected Immunoassays)), ibid. Veil. 
92 (Immunochemical Techniques (Part E: Monoclonal Antibodies and General immunoassay Methods)), ibid. Vol. i21 
(Immunochemical Techniques (Part I: Hybridoma Technology and Monoclonal Antibodies)) (published by Academic 

r 25 Press)]. 

[0245] The present receptor protein or a salt thereof can be quantitated with better sensitivity by using the present ..- 
antibody as described above. 

[0246] Further, various diseases associated with the deficient functions of the present receptor protein can be diag- 1'< 
. nosed by quantitating the present receptor protein or a salt thereof in the living body by using the antibody. 
30 [0247] In addition, the present antibody can be used for specifically detecting the present receptor protein and the «■ 
'* like present in a specimen such as body fluid and tissues. In addition, the present antibody can be used for preparing 

an antibody column used for purifying the present receptor protein and the like, detecting the present receptor protein 
and the like in each fraction upon purification, and analyzing the behavior of the present receptor protein in a test c*!l. . ; 

35 (1 0) A method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a cell membrane 

[0248] Since the present antibody can recognize the present receptor protein or a partial peptide thereof or a salt 
thereof, it can be used for screening a compound which alters an amount of the present receptor protein or a partial 
40 peptide thereof in a cell membrane. 

[0249] That is, the present invention provides for example: 

(i) a method for screening a compound which alters an amount of the present receptor protein or a salt thereof In 
a cell membrane, by rupturing tissues or cell isolated from (a) blood, (b) particular organ, or (c) tissues or an organ 

45 of anon-human mammal, isolating a cell membrane fraction, and quantitating the present receptor protein or a 

partial peptide thereof contained in a cell membrane fraction, 
' (ii) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a cell membrane, by rupturing a transformant and the like expressing the present receptor protein or a 
partial peptide thereof, isolating a cell membrane fraction, and quantitating the present receptor protein or a partial 

so peptide thereof contained in a cell membrane fraction, 

. (Hi) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a cell membrane, by preparing tissues or cells isolated from (a) blood, (b) particular organ, or (c) an 
organ of a non-human mammal into sections, and quantitating a degree of staining of a receptor protein on a cell 
superficial layer by an immunostaining method to confirm the protein on a cell membrane, 

55 (iv) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 

thereof, by preparing a transformant and the like expressing the present receptor protein or a partial peptide thereof 
into sections, and quantitating a degree of staining of the receptor protein on a cell superficial layer by an immu- 
nostaining method to confirm the preotein on a cell membrane. 
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[0250] Quantitation of the present receptor protein or a partial peptide thereof contained in a cell membrane fraction 
is conducted as follows: 

(i) adrug (forexample, anti-dementia drug, blood pressure decreasing drug, anticancer agent and anti-obesity 
drug) or aphysical stress (for example, inundation stress, electric shock, light and dark, and low temperature) is given 
to a normal or disease model non-human mammal (for example, mouse, rat, rabbit, sheep, pig, cow, cat,, dog and 
monkey and, more particularly, dementia rat, obesity mouse, arterial sclerosis rabbit and cancer carrying mouse) and, 
after a constant time has passed, isolated tissues or cells are obtained from blood, or particular organ (for example,' 
brain, liver and kidney), or an organ. The resulting organs, tissues or cells are suspended in a suitable buffer (for 
example, Tris-hydrochloric acid buffer, phosphate buffer and Hepes buffer) , organs, tissues and cell are ruptured, and 
subjected to procedures such as centrifugation, filtration and column fractionation using surfactants (for example Triton 
X1 00™ and Tween 20™) to obtain a cell membrane fraction. 

[0251] A cell membrane fraction refers to a fraction which contains a large amount of a cell membrane obtained by 
the per se known method, after rupture of a cell. As a method for breaking a cell, there are a method for squeezing a 
cell with a Potter-Elvehgem type homogenizer, breakage with a Waring Blener and Poftron (manufactured by Kinemat- 
ica), breakage by ultrasound, and breakage by jetting a cell through a thin nozzle while pressuring with a French press 
For fractionating a cell membrane, a fractionating method by centrifugal force such as a fractionating centrifugation - 
separating method and a density gradient centrifugation separating method is mainly used. For example, the broken 
cell solution is centrifuged at a low speed (500 rpm to 3000 ram) for a shorter period of time (usually, about 1 minute 
to 10 minutes), the supernatant is further centrifuged at a high speed (15000 rpm to 30000 rpm) usually for 30 minutes 
to 2 hours, and the resulting precipitate is used as a membrane fraction. The expressed receptor protein and the like 
as well as phospholipid derived from a cell and a membrane component such as a membrane protein are contained 
at a large amount in the membrane fraction. 

[0252] The present receptor protein or a salt thereof contained in a cell membrane fraction can be quantitated, for 
example, by a sandwich immunoassay using the present antibody or a Western blot analysis. 
[0253] Such the sandwich immunoassay can be conducted as the aforementioned method, and Western blot can 
be conducted by the means known per se. 

(ii) a.transformant expressing the present receptor protein or a partial peptide thereof is prepared according to 
the aforementioned method, and the present receptor protein or a partial peptide thereof contained in a cell membrane 
fraction can be quantitated. 

[0254] Screening of a compound which alters an amount of the present receptor protein or a partial peptide thereof 
in a cell membrane can be conducted by 

(i) administering a test compound to a normal or a disease model non-human mammal a constant period of time 
before impartation of a drug or a physical stress (30 minutes before to 24 hours before, preferably 30 minutes 
before to 12 hours before, more preferably 1 hour before to 6 hours before), or a constant period of time after (30 
minutes after to 3 days after, preferably 1 hour after to 2 days after, more preferably 1 hour after to 24 hours after) 

• or simultaneously with a drug or a physical stress and, after a constant period of time has passed after adminis- 
tration (30 minutes after to 3 days after, preferably 1 hour after to 2 days after, more preferably 1 hour after to 24 
hours after) , quantitating an amount of the present receptor protein or a partial peptide thereof in a cell membrane, 

, and can be conducted by 

(ii) mixing a test compound into a medium upon culturing of a transformant according to the conventional method 
and, after cultured for a constant period of time (1 day after to 7 days after, preferably 1 day after 3 cays after, 
more preferably 2 days after to 3 days after, quantitating an amount of the present receptor protein or a partial 
peptide thereof in a cell membrane. 

More particularly, confirmation of the present receptor protein or a partial peptide thereof contained in a cell 
membrane fraction can be conducted as follows: 

(iii) a drug (for example, anti-dementia drug, blood pressure decreasing drug, anti-cancer agent and anti-obesity 
drug) or a physical stress (for example, inundation stress, electric shock, light and dark and low temperature) is 
given to a normal or disease model non-human mammal (for example, mouse, rat, rabbit, sheep; pig, cow, cat^ 
dog and monkey and, more particularly, dementia rat, obesity mouse, arterial sclerosis rabbit and cancer carrying 
mouse) and, after a constant period of time has passed, tissues or cells isolated from blood, or particular organ 
(for example, brain, liver and kidney), or an organ are obtained. The resulting organ, tissues or cells are prepared 
into tissue sections according to the conventional method, and immunostaining is conducted using the present 
antibody. An amount of the present receptor protein or a partial peptide thereof in a cell membrane can be confirmed 
quantitatively or qualitatively by quantitating a degree of staining of the receptor protein on a cell superficial layer 
to confirm the protein on a cell membrane. 

(iv) confirmation can be also conducted by the similar means using a transformant expressing the present receptor 
protein or a partial peptide thereof. 
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[0255] A compound obtained by the present screening method or a salt thereof is a compound which has the activity 
of altering an amount of the present receptor protein or a partial peptide thereof in a cell membrane and, more partic- 
ularly, (a) a compound which enhances the cell stimulating activity (for example, the activity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 

5 . cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
ylation, c-fos activation, and reduction of pH) via a G protein coupled receptor by increasing an amount of the present 
receptor protein or a partial peptide thereof in a cell membrane, and (b) a compound which reduces the cell stimulating 
activity by decreasing an amount of the present receptor protein or a partial peptide thereof in a cell membrane. 
[0256] Examples of the compound include a peptide, a protein, a non-peptide compound, a synthetic compound and 

10 fermentation product and these compounds may be a novel compound or the known compound. 

[0257] A compound which enhances the cell stimulating activity is useful as a safe and low toxic medicine for en- 
hancing the physiological activity of the present receptor protein. 

[0258] A compound which reduces the cell stimulating activity is useful as a safe and low toxic medicine for decreasing 
the physiological activity of the present receptor protein and the like. 
15 [0259] When a compound obtained by the screening method or a salt thereof is used as a pharmaceutical compo- 
sition, the use thereof can be implemented according to the conventional means. For example, it can be formulated 
into tablets, capsules, elixirs; microcapsules, sterile solutions or suspensions as in the aforementioned drug comprising 
the present receptor protein. 

[0260] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a human 
20 being or a mammal (for example, rat, mouse, rabbit, sheep, pig, cow, cat, dog and monkey). 

[0261] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, sympton and an administration method and, when orally administered, the dose is generally about 0.1 to 100 
mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, for example, in a hypertension patient 
(60 kg). When parenterally administered, onetime dose is different depending upon an administration subject, a subject 
25 organ, sympton and an administration method and, for example, it is advantageous to administer the compound by 
intravenous injection at an amount of around about 0.01 to30mg, preferably around about 0.1 to20mg, more preferably 
around about 0.1 to 10 mg per day in the form of an injectable, for example , in a hypertension patient (60 kg). In the 
case of other animals, an amount calculated per 60 kg can be administered. 

30 (11) An agent for preventing and/or treating various diseases comprising a compound which alters an amount of the 
present receptor protein or a'partial peptide thereof in a cell membrane 

[0262] The present receptor protein is considered to play some important role in the living body such as the central 
function as described above: Therefore, a compound which alters an amount of the present receptor protein or a partial 
35 peptide thereof in a cell membrane can be used as an agent for preventing and/or treating diseases associated with 
the deficient functions of the present receptor protein. 

[0263] When the compound is used as an agent for preventing and/or treating diseases associated with the deficient 
functions of the present receptor protein, it can be formulated into preparations according to the conventional means. 
[0264] For example, the compound can be used orally as tablets coated with a sugar-coating if necessary, capsules, 

40 elixirs or microcapsules, or parenterally as injections such as sterile solutions with water or other pharmaceutical^ 
acceptable solutions and suspensions. For example, preparations may be produced by blending the compound to- 
gether with physiologically recognized known carriers, flavors, excipients, vehicles, antiseptics, stabilizers or binders 
in an unit dosage form required for the generally recognized pharmacy. An amount of an active ingredient in these 
preparations is such that a suitable volume in an indicated range can be obtained. 

45 [0265] The additives which can be admixed with the tablets, capsules etc. include, for example, binders such as 
gelatin, corn starch, tragacanth, gum arabic, excipients such as crystalline cellulose, swelling agents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and 
saccharine, and flavors such as peppermint, akamono oil and cherry. When one capsule is in a unit form, liquid carriers 
such as fats and oils can be contained in the materials described above. The aseptic composition for injection can be 

50 formulated according to conventional pharmaceutical manufacturing by dissolving or suspending the active material 
and naturally occurring vegetable oils such as sesame oil and coconut oil in vehicles such as injection water. The 
aqueous solution for injection includes, for example, physiological saline or an isotonic solution containing glucose and 
other supplementary agents (e.g. D-sorbitol, D-mannitol, sodium chloride etc.), and may be used in combination with 
suitable solubilizer such as alcohols (e.g.; ethanol etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) 

55 and nonionic surfactants (e.g., Polysorbate 80™, HCO-50 etc.). The oily solution includes, for example, sesame oil, 
soybean oil etc., and may be used in combination with solubilizer such as benzyl benzoate, benzyl alcohol etc. Usually, 
the prepared injection is introduced into suitable ampoules. 

[0266] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a human 
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being or a mammal (for example, rat, mouse, rabbit, sheep, pig, cow, cat, dog and monkey) 

[0267] A dose of the compound or a saft thereof is different depending upon an administration subject a subject 
organ, sympton and an administration method andjcwlien orally administered, the dose is generally about'o 1 to 100 

«n . P ? f ,l ab,y I" 01 ": 1 ° t0 50 m9, m ° re P feferab, y atioul 1 ° to 20 mg per day, for example, in a hypertension patient 
(60 kg). When administered parenterally, onetime dose is different depending upon an administration subject a subject 
organ, sympton and an administration method and,-for example, it is advantageous to administer the compound by 
intravenous injection at an amount of around about ttOMo 30 mg, preferably around about 0.1 to 20 mg more preferably 
around about 0.1 to 10 mg in the form of an injectable; for example, in a hypertension patient (60 kg). In the case of 
other animals, an amount calculated per 60 kg can.beiadministered. 

(12) . Neutralization with an antibody to the p resent receptor protein, a partial peptide thereof or a salt thereof 

[0268] Neutralizing activity of an antibody to the present receptor protein or a partial peptide thereof or a salt thereof 
relative to the receptor protein and the like means Inactivity of inactivating tho signal transmission functions associated 
with the receptorprotein. Therefore, when the antibodyhas the neutralizing activity, the signal transmission associated 
with the receptor protein, for example, the cell stimulating activity (for example, the activity promoting or inhibiting 
arach.domcacid release, acetylcholine release, intracellular Ca* release, intracellular CAMP production, intracellular 
cGMP production, inositol phosphate production, cellTnembrane potential fluctuation, intracellular protein phosphor- 
ylahon c-fos activation, and reduction of pH) via the receptor protein can be inactivated. Therefore, the antibody can 
be used for preventing and/or treating diseases caused by excess expression of the receptor protein. 

(13) Production of an animal having a DNA encoding the present G protein coupled receptor protein 

[0269] A transgenic animal expressing the presentreceptor protein and the; like can be produced using the present 
DNA. Examples of the animal include a mammal (forexample, rat, mouse, rabbit, sheep, pig, cow, cat dog and monkey) 
(hereinafter, abbreviated as animal in some cases) and, in particular, a mewe and a rabbit are suitable 
[0270] When the present DNA is transferred into a subject animal, it is gsir-erally advantageous to use a gene the 
DNA as a gene construct bound to downstream of ^'promoter which can express can be expressed in an animal cell 
For example, when the present DNA derived fronra rabbit is transferred, ,■ DNA transferred animal producing the 
present receptor protein and the like at a large amount can be produced by micro-injecting a gene construct bound to 
downstream of various promoters which can expresslhe present DNA derives from an animal having the high homology 
therewith in an animal cell, into a rabbit fertilized egg. Although as this propter, for example, ubiquitous expression 
promoters such as a virus-derived promoter and a metallothionem promct, can be used, preferably, the NGF gene 
promoter and the enolase gene promoter which arespecifically expressed i- a brain are used 
[0271] Transference of the present DNA at a fertilized egg cell stage is maintained such that it is present in all germ 
ce s and somatic cells in a subject animal. The fact that the present recep: protein and the like is present in germ 
cells of the produced animal after DNA transferencemeans that all offsprings of the produced animal have the present 
receptor protein and the like in all of their germ cellsand somatic cells. Offsprings of this kind of animal which inheritate 
a gene have the present receptor protein and the like in all their germ cells and somatic cells 
[0272] The present DNA transferred animal can be.rear-passaged under the normal rearing environment as the DNA 
harboring animal by confirming that a gene is stably retained by mating. 

[0273] Further, a homozygote animal harboring a transferred gene in both homologous chromosomes is obtained 
by matmg afemale and a male of an animal harboring a DNA of interest, and a female and a male of this animal can 
be mated to propagation-passage so that all offsprings have the DNA. 

[0274] Since an animal with the present DNA transferred highly expresses ine present receptor protein and the like 
it is useful as an animal for screening an agonist or an antagonist for the present receptor protein and the like 
[0275] The present DNA transferred animal can be also used as a cell source for tissue culturing For example the 
present receptor protein and the like can be analyzed by analyzing directly s ONA or a RNA in tissues in the present 
DNA transferred mouse, or analyzing tissues in which the present receptor protein expressed by a gene is present 
Cells of tissues having the present receptor protein and the like is cultured by the standard tissue culturing technigues 
and, by using them, the functions of cells from tissues which are generally difficult to culture such as a brain and 
peripheral tissues can be studied. In addition, by using the cells, for example, selection of medicines which enhance 
the functions of various tissues is possible. In addition, when there is a highly expressing cell strain, the present receptor 
protein and the like can be isolated and purified therefrom. 

[0276] When bases and amino acids are indicated-by abbreviations, they are based on abbreviations by IUPAC-IUB 
Commission on Biochemical Nomenclatureortheconventional abbreviations in the art and examples thereof are shown 
below. In addition, when an optical isomer can be present regarding an amino acid, a L amino acid is indicated unless 
expressly indicated. 
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DNA: 


deoxyribonucleic acid 


cDNA: 


complementary deoxyribonucleic acid 


A: 


adenine 


T: 


thymine 


G : 


guanine 


C: 


cytosine 


RNA: 


ribonucleic acid 


mRNA: 


messenger ribonucleic acid 


dATP: 


deoxyadenosine triphosphate 


dTTP: 


deoxyathymidine triphosphate 


dGTP: 


' deoxyguanosine triphosphate 


dCTP: 


deoxycytidine triphosphate 


ATP: 


adenosine triphosphate 


EDTA: 


ethylenediamine tetraacetic acid 


SDS: 


sodium dodecylsulfate 


Gly : 


glycine 


Ala: 


alanine 


Val: 


valine 


Leu : 


leucine 


lie: 


isoleucine 


Ser : 


serine 


Thr: 


threonine 


Cys : 


cysteine 


Met: 


methionine 


Glu: 


glutamic acid 


Asp : 


asparticacid 


Lys : 


lysine 


Arg : 


arginine 


His : 


histidine 


Phe: , 


phenylalanine 


Tyr: 


tyrosine 


Trp: 


tryptophan 


Pro: 


proline 


Asn : 


asparagine 


Gin: 


glutamine 


pGlu : 


pyroglutamic acid 


Me: 


methyl group 


Et: 


ethyl group 


Bu: 


butyl group 


Ph: 


phenyl group 


TC: 


thyazolidine-4(R)-carboxyamide group 



[0277] In addition, substituents, protecting groups and reagents which are frequently used are described by the 



following symbols. 


Tos : 


p-toluenesulfonyl 


CHO: 


formyl 


Bzl: 


benzyl 


CI 2 Bzl : 


2,6-dichlorobenzyl 


Bom : 


benzyloxymethyl 


z : 


benzyloxycarbonyl 


C1 -Z: 


2-chlorobenzyloxycarbonyl 


Br-Z: 


2-bromobenzyloxycarbonyl 


Boc : 


t-butoxycarbonyl 


DNP: 


dinitrophenol 


Trt: 


trityl 


Bum : 


t-butoxymethyl 


Fmoc : 


N-9-fluorenylmethoxycarbonyl 
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HOBt : 1-hydroxybenztriazole 
! ~HOOBt: 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine 
*HONB: 1-hydroxy-5-norbomene-2,3-dicarboxyimide 

DCC : N,N'-dicyclohexylcarbodiimide 

-[0278] SEQ ID Nos. of Sequence Listing of the present specification indicate the following sequences: 

[SEQ ID No:1] showsan amino acid sequence of the present rat peripheral brainstem-derived novel G protein 
coupled receptor protein rOT7T009C. 

[SEQ ID No:2] shows an amino acid sequence of the present rat peripheral brainstem-derived novel G protein 
' : ; coupled receptor protein rOT7T009T. 

[SEQ ID No:3] shows a base sequence of a cDNA encoding the present rat peripheral brainstem-derived novel G 
-, • protein coupled receptor protein rOT7T009C having an amino acid sequence represented by SEQ ID No1 
' : "' r [SEQ ID No:4 J shows a base sequence of a cDNA encoding the present rat peripheral brainstem-derived novel G 
- protein coupled receptor protein rOT7T009T having an amino acid sequence represented by SEQ ID No2 

[SEQ ID No:5] shows a base sequence of a primer 1 used for cloning a cDNA encoding the present rat peripheral 
<• •• brainstem-derived novel G protein coupled receptor protein rOT7T009C and rOT7T009T. 
■'_>r [SEQ ID No:6J shows a base sequence of a primer 2 used for cloning a cDNA encoding the present rat peripheral 

brainstem-derived novel G protein coupled receptor protein rOT7T009C and rOT7T009T. 

[SEQ ID No:7] shows an amino acid sequence of the present rat peripheral brainstem-derived novel G protein 
. coupled receptor protein hOT7T009. 
■■■■■ ■ [SEQ ID No:8] shows a base sequence of a cDNA encoding the present human fetus brain-derived novel G prote'--, 

coupled receptor protein hOT7T009 having an amino acid sequence represented by SEQ ID No7 

[SEQ ID No:9] shows a base sequence of a primer 3 used for cloning a cDNA encoding the present human fetus 

brain-derived novel G protein coupled receptor protein hOT7T009. 

[SEQ ID No:1 0] shows a base sequence of a primer 4 used for cloning a cDNA encoding the present human fetus 
brain-derived novel G protein coupled receptor protein hOT7T009. 
-•: [SEQ ID No:11] shows a base sequence of a primers used for cloning a cDNA encoding the present human fetuii 
brain-derived novel G protein coupled receptor protein hOT7T009. 

[SEQ ID No: 1 2] shows a base sequence of a primer 6 used for cloning a cDNA encoding the present human fetus 
• • . brain-derived novel G protein coupled receptor protein hOT7T009. 

[0279] A transformant Escherichia coli DH10B/pAK-K>T009C obtained in Example 1 below has been deposited at 

National Institute of Bioscience and Human-Technology (NIBH), Agency of Industrial Science & Technology, Ministry- 

of International Trade & Industry as an accession number FERM BP-6550 since October 19, 1998, and at Institute for 

Fermentation, Osaka, Japan (IFO) as an accession number IFO 16208 since October 1 1998 

[0280] A transformant Escherichia coli DH10B/pAK-hOT009 obtained in Example 2 below has been deposited at 

National. Institute of Bioscience and Human-Technology (NIBH), Agency of Industrial Science & Technology Mlnistiv 

■or International Trade & Industry as an accession number FERM BP-6610 since December 21, 1998, and at Institute 

for Fermentation, Osaka, Japan (IFO) as an accession number IFO 16223 since December 7, 1998 

[0281] The following Examples illustrate the present invention inmore detail but do not limit the scope of the preset 

invention. Genetic procedures using Escherichia coli were according to a method described in Molecular cloning. 

Example 1 

[0282] Cloning of, and determination of a base sequence of a cDNA encoding a rat peripheral brainstem derived-G 
protein coupled receptor protein 

[0283] A PCR reaction was conducted using a cDNA of a rat peripheral brainstem as a template and using 2 primers 
■pnmer 1 (SEQ ID No:5) and primer2 (SEQ ID No:6). Regarding the composition of the reaction solution of the reaction' 

' 1 JiSSS ° f th ! n a o°?. ° DNA W3S USSd 33 3 temP ' ate ' 8 1/50 amount of Advantage cDNA Polymerase Mix 
(CLONETECH), each 0.2 hM of a primer 1 (SEQ ID No:5) and a primer2 (SEQ ID No:6), 200 nM dNTPs and a buffer 
■affixed to an enzyme were added to an amount of a solution of 50 In the PCR reaction, after (a) 94 «c for2 minutes 
(b) a cycle of 94 °C for 30 seconds, and 72 °C for 2 minutes was repeated three times, (c) a cycle of 94 °C for 30 
seconds, and 68 'C for 2 minutes was repeated three times, (d) a cycle of 94 °C for 30 seconds, 64 »C for 30 seconds 
and 68°C for 2 minutes was repeated 30 times, (e) finally an elongation reaction was conducted at 68 »C for 8 minutes' 
■The reaction product of the PCR reaction was subcloned into the plasmid vector pCR2.1 (Invitrogen) according to the 
formulation of the TA cloning kit (Invitrogen). This was introduced into Escherichia coli DH5a, clones having a cDNA 
were selected in a LB agar medium comprising amplicillin, sequences of individual clones were analyzed and as a 
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result, a cDNA sequence encoding a novel G protein coupled receptor protein (SEQ ID Nos: 3 and 4) was obtained. 
A novel G protein coupled receptor protein comprising an amino acid sequence (SEQ ID Nos: 1 and 2) resulting from 
this cDNA was designated as rOT7T009 (a protein comprising SEQ ID No:1 : rOT7T009C; a protein comprising SEQ 
ID No:2: rOT7T009T). 

5 [0284] The plasmid pAK-rOT009C in which a cDNA (SEQ ID No:3) encoding the present rat peripheral brainstem- 
derived G protein coupled receptor protein rOT7T009C was subcloned was introduced Escherichia coli DH1 OB by the 
method known per se, to obtain a transformant; Escherichia coli DH10B/pAK-rOT009C. 

Example 2 

10 

[0285] Cloning of, and determination of a base sequence of a cDNA encoding a human fetus brain-derived novel G 
protein coupled receptor protein hOT7009C 

[0286] A RCR reaction was conducted using a cDNA of a human fetus brain (CLONTECH) as a template and using 
2 primers, primer 3 (SEQ ID No:9) and primer 4 (SEQ ID No:10). Regarding the composition of the reaction solution 

15 of the reaction, a 1/25 amount of the above cDNA was used as a template, a 1/50 amount of Advantage cDNA Polymer- 
ase Mix (CLONETECH)', each 0.2 u.M of a primer 3 (SEQ ID No:9) and a primer 4 (SEQ ID No:10), 200 u.M dNTPs 
and a buffer affixed to an. enzyme were added to an amount of a solution of 25 uJ. In the PCR reaction, after (a) 94 °C 
for 2 minutes-, (b) a cycle of 94 °C for 20 seconds, and 72 °C for 2 minutes was repeated three times, (c) a cycle of 94 
°C for 20 seconds, 66 °C for 20 seconds and 68 °C for 2 minutes was repeated three times, (d) a cycle of 94 °C for 

20 20 seconds,' 62 b C for 20 seconds, and 68 °C for 2 minutes was repeated 32 times, (e) finally an elongation reaction 
was conducted at 68 °C for 7 minutes. The reaction product of the PCR reaction was subcloned into the plasmid vector 
pCR2.1 (Invitrogen) according to the formulation of the TA cloning kit (Invitrogen). This was introduced into Escherichia 
coli DH5a, clones having a cDNA were selected in a LB agar medium comprising amplicillin, sequences of individual 
clones were analyzed and, as a result, a cDNA sequence encoding a novel G protein coupled receptor protein (SEQ 

25 id No:8) was obtained. A novel G protein coupled receptor protein comprising an amino acid sequence (SEQ ID Nc : ■' 
7) resulting from this cDNA was designated as hOT7T009. 

[0287] The' plasmid was purified from the above clone according to the method known per se, and a PCR reaction 
was conducted using that plasmid as a template and using 2 primers, primer 5 (SEQ ID No:11) and primer 6 (SEQ ID 
No:12). Regarding the composition of the reaction solution of the reaction, about 100 pg of the above plasmid was 

30 used as a template, a 1/50 amount of Advantage cDNA Polymerase Mix (CLONETECH), each 0.2 u,M of a primer 3 ;T 
(SEQ ID No:9) and a primer 4 (SEQ ID No:10), 200 u.M dNTPs and a buffer affixed to an enzyme were added to an 
amount of a solution of 25 uJ. In the PCR reaction, after (a) 94 p Cfor2 minutes, (b) a cycle of 94 °C for 20 seconds, 
and 72 °C for 2 minutes was repeated three times, (c) a cycle of 94 °C for 20 seconds, and 68 °C for 2 minutes was 
repeated three times, (d) a cycle of 94 °C for 20 seconds, 64 °C for 20 seconds, and 68 °C for 2 minutes was repeated 

35 25 times, (e) finally an elongation reaction was conducted at 68 ^C for 7 minutes. The reaction product of the PCR 
reaction was subcloned into the plasmid vector pCR2.1 (Invitrogen) according to the formulation of the TA cloning kit 1 
(Invitrogen). 

[0288] This was introduced into Escherichia coli DH5ot according to the method known per se, to obtain a transform- 
ant: Escherichia coli DH5a/pCR2.1-hOT009. The plasmid pAK-hOT009 in which a cDNA (SEQ ID No:8) encoding the 
40 present human brain-derived novel G protein coupled receptor protein hOT7T009 excised from this plasmid with a 
restriction enzyme Sall/Spel was subcloned, was introduced into Escherichia coli DH10B according to the method 
known per se.'to obtain a transformant: Escherichia coli DH10B/pAK-hOT009. 

Example 3 

45 

Establishment of CHO cell expressing rOT7T009 

[0289] 5x10 5 CHO dhfr cells were seeded on a tissue culturing laboratory dish having a diameter of 10 cm, which 
was cultured for 24 hours. By using 1 0 u.g of the rOT7T009C expression vector pAK-rOT009C obtained in Example 1 

so and using a gene transforming kit (FuGENE6 Trandfection Regeant, Boehringer Mannheim) according to a non-lipo- 
some method, a complex of a DNA:a reagent was formed. A medium was exchanged with afresh one, and the DNA: 
reagent complex was added, which was incubated for 30 hours. Thereafter, cells in a laboratory dish was recovered 
with trypsin-EDTA treatment, which was recultured in a medium for selecting a transformant in the state of dilute cell 
density, to incarese a proportion of a transformant. Thereby, a clone of the cell strain CHO-rOT7T009C which highly 

55 expresses rOT7T009C stably was obtained. 

[0290] After the whole RN A was extracted from the selected CHO cells expressing rOT7T009 according to the con- 
ventional method, an amount of a mRNA of rOT7T009C by a TaqMan method was measured and a copy number was 
calculated. Results are shwon in the following table. 
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Table 1 



Clone No. 


Expression amount (copy/ng whole RNA) 


3 


6335 


5 


•4669 


14 


4678 


18 


5852 


20 


7602 


21 


3400 


28 


5500 


' 29* 


4917 



Industrial applicability 



[0291] The present G protein coupled receptor protein or a partial peptide thereof or a salt thereof and a polynucle- 
otide forexample, DMA, RNA and its derivative) encoding the receptor protein or a partial peptide thereof can be used 
for (a) determination of a ligand (agonist), (b) obtaining of an antibody and anti-serum, (c) construction of expression 
system for a recombinant receptor protein, (d) development of a receptor binding assay system and screening of a 
drug candidate compound using.the same expression system, (e) implementation of drug design based on comparison 
w, ith a structurally analogous ligand or receptor, (f) reagent for making a probe and a PCR primer in gene diagnosis 
(g) production of a transgenic animal, or medicine such as a gene preventing or treating agent 



Claims 

1 . AG protein coupled receptor protein which comprises an amino acid sequence identical or substantially identical 
to an amino acid sequence represented by SEQ ID No : 1 or a salt thereof. 

2. The G protein coupled receptor protein according to claim 1 , wherein the amino acid sequence substantially iden- 

m a o° a l™° a ° id sequence ^presented by SEQ ID No:1 is an amino acid sequence represented by SEQ ID 
No:2 or SEQ ID No:7 or a salt thereof. 

3. A partial peptide of the G protein coupled receptor protein according to claim 1 or a salt thereof. 

4. A polynucleotide which comprises a polynucleotide having a base sequence encoding the G protein coupled re- 
ceptor protein according to claim 1 . F 

5. The polynucleotide according to claim 4, which is a DNA. 

6. The polynucleotide according to claim 4, which has a base sequence represented by SEQ ID No:3, SEQ ID No: 
4 or SEQ IO No;8. 

7. A recombinant vector which comprises the polynucleotide according to claim 4. 

8. A transformant transformed with the recombinant vector according to claim 7. 

9. A method for producing the G protein coupled receptor protein or a salt thereof, which comprises culturing a trans- 
formant according to claim 8 to produce the G protein coupled receptor protein according to claim 1 . 

10. An antibody to the G protein coupled receptor protein according to claim 1 or the partial peptide according to claim 
3 or a salt thereof. 

11. The antibody according to claim 1 0, which is a neutralizing antibody which inactivates signal transmission of the 
G protein coupled receptor protein according to claim 1 . 

12. A diagnostic agent which comprises the antibody according to claim 10. 
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13. A ligand for the G protein coupled receptor protein according to claim 1 or a salt thereof, which is obtainable by 
using the G protein coupled receptor protein according to claim 1 or the partial peptide according to claim 3 or a 
salt thereof. 

5 14. A medicine which comprises the ligand for the G protein coupled receptor according to claim 13. 

15. A method for determining a ligand for the G protein coupled receptor protein according to claim 1 or a salt thereof, 
which comprises using the G protein coupled receptor protein according to claim 1 or the partial peptide according 
to claim 3 or a salt thereof. 

10 

16. A method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein • 
according to claim 1 , or. a salt thereof, which comprises using the G protein coupled receptor protein according to 
claim 1 or the partial peptide according to claim 3 or a salt thereof. 

is 17. A kit for screening a compound which alters binding of a ligand with the G protein coupled receptor protein or a 
salt thereof according to claim 1 , or a salt thereof, which comprises the G protein coupled receptor protein according 
to claim 1 or the partial peptide according to claim 3 or a salt thereof. 

18. A compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof according 
20 to claim 1 or a salt thereof, which is obtainable by using the method for screening according to claim 1 6 or the kit 

' for screening according to claim 17. 

19. A medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
protein or a salt thereof according to claim 1 , or a salt thereof, which is obtainable by the method for screening 

25 according to claim 1 6 or the kit for screening according to claim 1 7. 

20. A polynucleotide which hybridizes with the polynucleotide according to claim 4 under the highly stringent conditions. 

21 . A polynucleotide which comprises a base sequence complementary to the polynucleotide according to claim 4 or 
30 a part thereof. 

22. A method forquantitating a mRNAforthe G protein coupled receptor protein according to claim 1 , which comprises 
using the polynucleotide according to claim 4 or a part thereof. 

35 23. A method for quantitating the G protein coupled receptor protein according to claim 1 , which comprises using the 
antibody according to claim 10. 

24. A method for diagnosing diseases associated with the function of the G protein coupled receptor according to 
claim 1 , which comprises using the quantitating method according to claim 22 or claim 23. 

40 

25. A method for screening a compound which alters an amount of the G protein coupled receptor according to claim 
1 to be expressed, or a salt thereof, which comprises using the method for quantitating according to claim 22. 

26. A method for screening a compound which alters an amount of the G protein coupled receptor protein according 
45 to claim 1 or a salt thereof in a cell membrane, which comprises using the method for quantitating according to 

claim 23. 

27. A compound which alters an amount of the G protein coupled receptor protein according to claim 1 or a salt thereof, 
which is obtainable by using the method for screening according to claim 25. 

50 

28. A compound which alters an amount of the G protein coupled receptor protein according to claim 1 or a salt thereof 
in a cell membrane, which is obtainable by using the method for screening according to claim 26. 



55 
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Fig. 1 

.10 20 30 40 50 60 

ATG CCC AAA GCG CAC CTG AGC ATC CAA GTG GCT TCT CCA ACC ACC GCA CCC CCC ATG AGT 
Met Pro Lys Ala His Leu Ser Met Gin Val Ala Ser Ala Thr Thr Ala Ala Pro Met Ser 

70 80 90 100 110 120 

AAG GCA GCT GCG GGT GAT GAG CTC TCC GGA TTC TTC GGC CTG ATC CCA GAC TTG CTG GAG 
Lys Ala Ala Ala Gly, Asp Glu Leu Ser Gly Phe Phe Gly Leu lie Pro Asp Leu t.eu Glu 

130 140 150 160 170 180 

GTT GCC AAC AGG AGC AGC AAT GCG TCC CTG CAC CTT CAG GAC TTG TGG TGG GAG CFG GGG 
Val Ala Asn Arg Ser Ser Asn Ala Ser Uu Gin Leu Gin Asp Leu Trp Trp Glu Uu Gly 

190 200 2)0 220 230 240 

'CTG GAG TTC CCC GAC GGT GCG GCG CCT GGG CAT CCC CCG GGC AGC GGT GGG GCA CAG AGC 
Leu Glu Leu Pro Asp Gly Ala Ala Pro Gly His Pro Pro Gly Ser Gly Gly Ala Ser 

250 260 270 280 290 300 

GCG GAC ACA GAG GCC AGG GTA CGG ATC CTC ATC AGC GCC GTT TAC TGG GTG GTT TGT GCC 
Ala Asp Thr Glu Ala Arg Val Arg lie Leu He Ser Ala Val Tyr Trp Val Val Cys Ala 

310 .. 320 330 340 350 360 

CTG GGA CTG GCT GGC AAC CTG CTG GTT CTC TAC CTC ATG AAG AGC AAA CAG GGC TGG CGC 
Leu Gly Leu Ala Gly Asn Leu Leu Val Leu Tyr Leu Met Lys Ser Lys Gin Gly Trp Arg 
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Fig. 2 

370 380 390 400 410 420 

AAA TCC TCC ATT AAC CTC TTT GTC ACT AAC CTG GCG CTG ACT GAC TTT CAG TTT GTG CTC 
Lys Ser Ser lie Asn Leu Phe Val Thr Asn Leu Ala Leu Thr Asp Phe Gin Phe Val Leu 

430 440 450 460 470 480 

ACT CTG CCC TTC TGG GCG GTG GAG AAC GCA CTA GAT TTC AAG TGG CCC TTT GGC AAG GCC 
Thr Leu Pro Phe Trp Ala Val Gtu Asn Ala Leu Asp Phe Lys Trp Pro Phe Gly Lys Ala 

490 500 510 520 530 540 

ATG TGT AAG ATC GTA TCT ATG GTG ACA TCC ATG AAC ATG TAT GCC AGC GTC TTC TTT CTC 
Met Cys Lys lie Val Ser Met Val Thr Ser Met Asn Met Tyr Ala Ser Val Phe Phe Leu 

550 560 570 580 590 600 

ACT GCT ATG AGT GTG GCG CGC TAC CAC TCG GTG GCC TCA GCT CTC AAG AGC CAT CGG ACC 
Thr Ala Met Ser Val Ala Arg Tyr His Ser Val Ala Ser Ala Leu Lys Ser His Arg Thr 

610 620 630 640 650 660 

CGC GGG CAT GGC CGT GGC GAC TGC TGC GGC CAG AGC TTG GGG GAG AGC TGC TGT TTC TCA 
. Arg Gly His Gly Arg Gly Asp Cy$ Cys Gly Gin Ser Leu Gly Glu Ser Cys Cys Phe Ser 

670 680 690 700 710 720 

GCC AAG GTG CTG TGT GGA TTG ATC TGG GCT TCT GCC GCG ATA GCT TCG CTG CCC AAT GTC 
Ala Lys Val Leu Cys Gly Leu lie Trp Ala Ser Ala Ala lie Ala Ser Leu Pro Asn Val 
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Fig. 3 



730 740 750 760 770 , 780 

ATT TTT TCT ACC ACC ATC AAT GTG TTG GCC GAG GAG CTG TGC CTC ATG CAC TTT CCG GAC 
He Phe Ser Thr Thr He Asn Val Leu Gly Glu Glu Leu Cys Leu Met His Phe Pro Asp 

790 800 810 820 830 840 

AAG CTC r.jQ GGT TGG GAC CGG CAG TTC TGG CTG GGT TTG TAC CAC CTG CAG AAG GTG CTG 
Lys Leu Leu Gly Trp Asp Arg Gin Phe Trp Leu Gly Leu Tyr His Leu Gin Lys Val Leu 

850 860 870 880 890 900 

CTG GGC TTC CTG CTG CCG CTG AGC ATC ATC AGT TTG TGT TAC CTG TTG CTC GTG CGC TTC 
Leu Gly Phe Leu Leu Pro Leu Ser lie lie Ser Leu Cys Tyr Leu Leu Leu Val Arg Phe 

910 920 930 940 950 960 

ATC TCC GAC CGC CGC GTA GTG GGG ACA ACG GAT CCA GCA ACA CCG CCT GGG GGG AGC CTG 
lie Ser Asp Arg Arg Val Val Gly Thr Thr Asp Gly Ala Thr Aia Pro Gly Gly Ser Leu 



. 970 980 990 1000 1010 J020 

AGT ACA GCC GGC GCT CGG AGA CGC TCC AAG GTC ACC AAG TCG GTG ACC ATC GTA GTC CTT 
Ser Thr Ala Gly Ala Arg Arg Arg Ser Lys Val Thr Lys Ser Val Thr lie Val Val Leu 
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Fig. 4 

1030 1040 1050 -1060 1070 1080 

TCC TTC TTC TTA TGT TGG CTG CCC AAC CAA GCC CTC ACC ACC TGG AGC ATC CTC ATC AAC 
•Ser Phe Phe Leu Cys Trp Leu Pro Asn Gin Ala Leu Thr Thr Trp Ser lie Leu lie Lys 

1090 1100 MIO 1 120 1 130 1 140 

TTC AAC GTA GTG CCC TTC ACT CAG GAG TAC TTT CAG TGC CAA CTG TAC GCG TTC CCA GTC 
Phe Asn Val Val Pro Phe Ser Gin Glu Tyr Phe Gin Cys Gin Val Tyr Ala Phe Pro Val 

1150 1160 1170 1180 1190 1200 

AGC GTG TCC CTG GCA CAC TCC AAC AGC TGC CTC AAC CCC ATC CTC TAC TGC TTA GTG CGC 
Ser Val Cys Leu Ala His Ser Asn Ser Cys Leu Asn Pro lie Leu Tyr Cys Leu Val Arg 

1210 1220 1230 ; . J240 1250 1250 

CGC GAG TTC CGC AAG GCG CTC AAC AAC, CTG CTG TGG CGT ATA CCA TCG CCT TCG CTC ACC 
Arg Glu Phe Arg Lys Ala Leu Lys Asn Leu Leu Trp Arg I le Ala Ser Pro Ser Leu Thr 

1270 1280 1290 1300 1310 1320 

AGC ATG CGC CCC TTC ACC GCC ACC ACC AAG CCA GAA CCT GAA GAT CAC GGG CTG CAG GCC 
Ser Met Arg Pro Phe Thr Ala Thr Thr Lys Pro Glu Pro Glu Asp His Gly Leu Gin Ala 

1330 1340 1350 1360 1370 1380 

CTG GCG CCA CTT AAT GCT ACT GCA GAG CCT GAC CTG ATC TAC TAT CCA CCC GGT GTG CTG 
Leu Ala Pro Leu Asn Ala Thr Ala Glu Pro Asp Leu lie Tyr Tyr Pro Pro Gly Val Val 

1390 1400 M10 1420 1430 1440 

CTC TAC ACC GGA GGT CGC TAC GAC CTT CTC CCT AGC AGC TCT GCC TAC TGA 
Val Tyr Ser Gly Gly Arg Tyr Asp Leu Leu Pro Ser Ser Ser Ala Tyr *** 
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Fig. 5 



10 2° 30 40 SO 60 

ATG CCC AAA GCG CAC CTG AGC ATG CAA GTG GCT TCT GCA ACC ACC CCA GCC CCC ATG AGT 
Met Pro Lys Ala His Leu Ser Mel Gin Val Ala Ser Ala Thr Thr Ala Ala Pro Met Ser 

70 80 90 100 110 120 

AAG GCA GCT GCG GGT GAT GAG CTC TCC-GGA TTC TTC GGC CTG ATC CCA GAC TTG CTG GAG 
Lys Ala Ala Ala Gly Asp Glu Leu Ser Gly Phe Phe Gly Leu He Pro Asp Leu Leu Glu 

l3 « 140 ISO 160 J70 180 

GTT- GCC AAC AGG AGC AGC AAT GCG TCG CTG CAG CTT CAG GAC TTG TGG TGG GAG CTG GGG 
Val Ala Asn Arg Ser Ser Asn Ala Ser Leu Gin Leu Gin Asp Leu Trp Trp Glu Leu Gly 

'90 200 210 220 230 240 

CTC GAG TTG CCC GAC GGT GCG GCG CCT GGG CAT CCC CCG GGC AGC GGT GGG GCA GAG AGC 
Leu Glu Leu Pro Asp. Gly Ala Ala Pro Gly His Pro Pro Gly Ser Gly Gly Ala Glu Ser 

250 260 .270 280 290 300 

GCG GAC ACA GAG GCC AGG GTA CGG ATC CTC ATC AGC GCC GTT TAC TGG GTG GTT TGT GCC 
Ala Asp Thr Glu Ala Arg Val Arg lie Leu lie Ser Ala Val Tyr T f p Val Val Cyj Ala 



310 320 330 340 350 3S0 

CTG GGA CTG GCT CGC AAC CTG CTG CTT CTC TAC CTC ATC AAG AGC AAA CAC GGC TCG CCC 
Leu Gly Leu Ala Gly Asn Leu Leu Val Leu Tyr Leu Met Lys Ser Lys Gin Gly Trp Arg 
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Fig. 6 

370 380. 390 400 410 420 

AAA TCC ICC ATT AAC CTC TTT GTC ACT AAC CTC GCC CTG ACT GAC TTT CAG TTT GTG CTC 
Lys Ser Ser lie Asn Leu Phe Val Thr Asn Leu Ala Leu Thr Asp Phe Gin Phe Val Leu 

430 440 450 460 470 480 

ACT CTG CCC TTC TGG GCG GTG GAG AAC GCA CTA GAT TTC AAG TGG CCC TTT GGC AAG GCC 
Thr Leu Pro Phe Trp Ala Val Glu.Asn Ala Leu Asp Phe Lys Trp Pro Phe Gly Lys Ala 

490 500 510 520 530 540 

ATG TGT AAG ATC GTA TCT ATG GTG ACA TCC ATG AAC ATG TAT GCC AGC GTC TTC TTT CTC 
Met Cys Lys lie Val Ser Met Val Thr Ser Met Asn Met Tyr Ala Ser Val Phe Phe L&u 

550 560 570 580 590 600 

ACT OCT ATG ACT GTG GCG CGC TAC CAC TCG GTG GCC TCA GCT CTC AAG AGC CAT CGG ACf; 
Thr Ala Met Ser Val Ala Arg Tyr His Ser Val Ala Ser Ala Leu Lys Ser His Arg Thr 

■ 610 • 620 630 640 650 . .. . . 660 

CCC GGG CAT GGC CGT GGC GAC TGC TGC GGC CAG AGC TTG GGG GAG AGC TGC TGT TTC TCA 
Arg Gly His Gly Arg Gly Asp Cys Cys Gfy Gin Ser Leu Gly Glu Ser Cys Cys Phe Ser 

670 680 690 700 710 ' 720 

GCC AAG GTG CTG TGT GGA TTG ATC TGG GCT TCT GCC GCG ATA GCT TCG CTG CCC AAT GTC 
Ala Lys Val Leu Cys Gly Leu lie Trp Ala Ser Ala Ala lie Ala Ser Leu Pro Asn Val 
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Fig. 7 



"0 740 750 760 770 780 

ATT TTT TCT ACC ACC ATC AAT GTG TTG GGC GAG GAG CTG TCC CTC ATG CAC TTT CCG GAC 
We Phe Ser Thr Thr lie Asn Val Leu Gly.Glu Clu Leu Cys Leu Met His Phe Pro Asp 

790 800 81 0 820 830 840 

AAG CTC CTG GCT TGG GAC CCG CAG TTC TGG CTG OCT TTG TAC CAC CTC CAG AAG GTG CTG 
LysLeu Leu Cly Trp Asp Arg Gin Phe Trp Leu Gly Leu Tyr His Leu Gin Lys Val Leu 



650 



860 



870 



880 



890 



900 



CTG GGC TTC CTG CTG CCC CTG AGC ATC ATC AGT TTG TGT TAC CTG TTG CTC GTG CGC TTC 
Leu Gly Phe Leu Leu Pro Leu Ser lie lie Ser Leu Cys Tyr Leu Uu Leu Vaf Arg Phe 



910 920 930 940 950 9 60 

ATC TCC GAC CGC CGC GTA GTG GGG ACA 'ATG GAT CGA GCA ACA GCG CCT GGG GGG AGC CTG 
lie Ser Asp Arg Arg Val Val Gly Thr Met Asp Gly Ala Thr Ala Pro Gly Gly Ser Leu 

970 980 990 1000 1010 1020 

AGT ACA GCC GGC GCT CGG AGA CGC TCC AAG CTC ACC AAG TCG GTG ACC ATC GTA GTC CTT 
Ser Thr Ala Gly Ala Arg Arg Arg Ser Lys Val Thr Lys Ser Val Thr He Val Val Leu 



1030 »040 1050 1060 1070 1O80 

TCC TTC TTC TTA TGT TGG CTG CCC AAC CAA GCG CTC ACC ACC TGG AGC ATC CTC ATC AAG 
Ser Phe Phe Leu Cys Trp Leu Pro Asn Gin Ala Leu Thr Thr Trp Ser lie Leu Me Lys 
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Fig. 8 

1090 1100 1110 1120 1 130 1 140 

TTC AAC GTA GTG CCC TTC ACT CAG GAG TAC TTT CAG TGC CAA GTG TAG GCG TTC CCA CTC 
Phe Asn Val Val Pro Phe Ser Gin Glu Tyr Phe Gin Cys Gin Val Tyr Ala Phe Pro Val 

1150 1160 1 170 1 180 1 190 1200 

AGC GTG TGC CTG CCA CAC TCC AAC AGC TGC CTC AAC CCC ATC CTC TAC TGC TTA GTG CGC 
- Ser Val Cys Leu Ala Hrs Ser Asn Ser Cys Leu Asn Pro lie Leu Tyr Cys Leu Val Are 

1210. . 1220 1230 1240 1250 1260 

CGC GAG TTC CGC AAG GCG CTC AAG AAC CTG CTG TGG CGT ATA GCA TCG CCT TCG CTC ACC 
Arg Glu Phe Arg Lys Ala Leu Lys Asn Leu Leu Trp Arg Me Ala Ser Pro Ser Leu Thr 

1270 1280 1290 1300 1310 1320 

AGC ATG CGC CCC TTC ACC GCC ACC ACC AAG CCA GAA CCT GAA GAT CAC GGG CTG CAG GCC 
Ser Met Arg Pro- Phe Thr Ala Thr Thr Lys Pro Glu Pro Glu Asp His Gly Leu Gin Ala 

1330 1340 1350 1360 1 370 1380 

CTG GCG CCA CTT AAT GCT ACT GCA GAG CCT GAC CTG ATC TAC TAT CCA CCC GGT GTG GTG 
Leu Ala Pro Leu Asn Ala Thr Ala Glu Pro Asp Leu lie Tyr Tyr Pro Pro Gly Val Val 

1390 1400 1410 1420 1430 1440 

GTC TAC AGC GGA GGT CGC TAC GAC CTT CTC CCT AGC AGC TCT^GCC TAC TGA 
Val Tyr Ser Gly Gly Arg Tyr Asp Leu Leu Pro Ser Ser Ser Ala Tyr *** 
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Fig. 9 
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Fig. 10 

10 20 30 40 50 60 

ATG CAG ATG GCC GAT CCA CCC'ACG ATA GCG ACC ATG AAT AAG GCA CCA GGC GGG GAC AAG 
Met Gin Met Ala Asp Ala Ala Thr He Ala- Thr. Met Asn Lys Ala Ala Gly Gly Asp Lys 

70 80 90 tOO 110 120 

CTA GCA GAA CTC TTC ACT CTG GTC CCG GAG CTT CTG GAG GCG GCC AAC ACG AGT GGT AAC 
Leu Ala Glu Leu Phe Ser Leu Val Pro Asp Leu Leu Glu Ala Ala Asn Thr- Ser Gly Asn 

130 140 150 160 17C 180 

GCG KG CTG CAG CTT CCG GAC TTG TGG TGG GAG CTG GGG CTG GAG TTG CCG GAC GGC GCG 
Ala Ser Leu Gin Leu Pro Asp Leu Trp Trp Glu Leu Gly Leu Glu Leu Pro Asp Gly Ala 

190 200 210 220 230 240 

CCG CCA GGA CAT CCC CCG GGC AGC GGC GGG GCA GAG AGC GCG GAC ACA GAG GCC CGG GTG 
Pro Pro Gly His Pro Pro Gly Ser Gly Gly Ala. Glu Ser Ala Asp Thr Giu Ala Are Val 

250 260 270 280 290 300 

CGG ATT CTC ATC ACC GTC GTG TAC TGG GTG GTC TGC GCC CTG GGG TTG GCG GGC AAC CTG 
Arg lie Leu I Id Ser Val Val Tyr Trp Val Val Cys Ala Leu Gly Leu Ala Gly Asn Leu 

310 320 330 340 350 360 

CTC GTT CTC TAC CTG ATG AAG AGC ATG CAG CGC TGG CGC AAG TCC TCT ATC AAC CTC TTC 
Leu Val Leu Tyr Leu Met Lys Ser Met Cln Gly Trp Arg Lys Ser Ser lie Asn Leu Phe 

370 3B0 390 400 410 420 

CTC ACC AAC CTG GCG CTG ACG GAC TTT CAG TTT GTG CTC ACC CTG CCC TTC TGG GCG GTG 
Val Thr Asn Leu Ala Leu Thr Asp Phe Gin Phe Val Leu- Thr Leu Pro Phs Trp Ala . Val 

430 440 450 460 470 480 

GAG AAC GCT CTT GAC TTC AAA TGG CCC TTC GGC AAG GCC ATG TGT AAG ATC GTG TCC ATG 
Glu Asn Ala Leu Asp Phe Lys Trp Pro Phe Gly Lys Ala Met Cys Lys Me Val Ser Met 
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Fig. 11 

480 500 510 . 520 530 5 4C 

GTG ACG TCC ATC AAC ATC TAC GCC AGC GTG TTC TTC CTC ACT GCC ATG AGT GTG ACG CGC 
Val Thr Ser Met Asn Met Tyr Ala Ser Val Phe Phe Leu Thr Ala Met Ser Val Thr Ar ? 

550 560 570 580 590 600 

•TAC CAT TCG GTG GCC TCG GCT CTG AAG ACC CAC CGG ACC CGA GGA CAC GGC CGG GGC GAC 
Tyr His Ser Val Ala Ser Ala Leu Lys Ser His Arg Thr Arg Gly His Gly Arg Gly As !: . 

*'0 620 630 640 650 660 

TCC TGC CGC CGG AGC CTC GGC GAO AGC TCC TCC TTC TCG GCC AAG CCG CTG TGT GTG TGC 
Cys Cys Cly Arg Ser Leu Gly Asp Ser Cys Cys Phe Ser Ala Lys Ala Leu Cys Val Trp 

670 «M 690 700 710 m 

ATC TGC GCT TTG GCC GCG CTG CCC TCG CTG CCC AGT GCC ATT TTC TCC ACC ACG GTC AAG 
He Trp Ala Leu Ala Ala Leu Ala Ser Leu Pro Ser Ala lie Phe Ser Thr Thr Val Lys 



730 



740 



750 



760 770 780 

GTG ATG GGC GAG GAG CTG TGC CTG GTG CGT TTC CCG GAC AAG TTG CTG GGC CGC GAC AGG 
Val Met Gly Glu Gl„ Leu Cys Leu Val Arg Phe Pro Asp Lys Leu Leu Gly Arg Asp Arg 



790 800 810 820 830 840 

CAG TTC TGG CTG GGC CTC TAC CAC TCG CAG AAG GTG CTG CTG GGC TTC GTG CTG CCG CTG 
Gin Phe Trp Leu Gly Leu Tyr His Ser Cln Lys Val Leu Leu Cly Phe Val Leu Pro Leu 

850 860 . 870 880 890 90 0 

GGC ATC ATT ATC TTG TCC TAC CTG CTG CTG GTG CGC TTC ATC GCC GAC CGC CGC CCG GCG 
Gly lie lie lie Leu Cys Tyr Leu- Leu Leu Val Arg Phe lie Ala Asp Arg Arg Ala Ala 



9,0 s 20 ' - 930 940 950 960 

GGG ACC AAA GGA GCG CCC GCG GTA GCC GGA GGA CGC CCG ACC GGA GCC AGC GCC CGG AGA . 
Gly Thr Lys Gly Gly Ala Ala Val Ala Cly Gly Arg Pro Thr Gly Ala Ser Ala Arg Arg 
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Fig. 12 



970 980 990 1000 1010 ' 1020 

CTG TCG AAG GTC ACC AAA TCA GTG ACC ATC GTT GTC CTG TCC TTC TTC CTG TGT TGG CTG 
• Leu Ser Lys Val Thr Lys Ser Val Thr fie Va r Val Leu Ser Phe Phe Leu Cys Trp Leu 



1030 1040 1050 10.60 1070 ■', 1080 

CCC AAC CAG GCG CTC ACC ACC TGG AGC ATC CTC ATC AAG TTC AAC GCG GTG CCC TTC AGC 
fro Asn Gin Ala Leu Thr Thr Trp Ser Me Leu lie Lys Phe Asn A!a Val Pro Phe Ser 

1090 1100 1110 1120 1130 ! MO 

CAG GAG TAT TTC CTG TGC CAG GTA TAC GCG TTC CCT GTG AGC GTG TGC CTA GCG CAC TCC 
Gin Glu Tyr Phe Leu Cys Gin Val Tyr Ala Phe Pro Val Ser Val Cys Let Ala His Ser 



1150 1160 1170 1180 1190 1200 

AAC AGC TGC CTC AAC CCC GTC CTC TAC TGC CTC GTG CGC CGC GAG TTC CGC AAG GCG CTC 
Asn Ser Cys Lbu Asn Pro Va! Leu Tyr Cys Leu Val Arg Arg Glu Phe Arg Lys Ala Leu 

1210 1220 1230 1240 1250 1 260 

AAG AGC CTG CTG TGG CGC ATC GCG TCT CCT TCG ATC ACC AGC ATG CGC CCC TTC ACC GCC 
Lys Ser Leu Leu Trp Arg lie Ala Ser Pro Ser lie Thr Ser Met Arg Pro Phe Thr Ala 

1270 1280 1290 1300 1310 1320 

ACT ACC AAG CCG GAG CAC GAG GAT CAG GGG CTG CAG GCC CCG GCG CCG CCC CAC GCG GCC 
Thr Thr Lys Pro Glu His Glu Asp Gin Cly Leu Gin Ala Pro Ala Pro Pro His Ala Ala 

1330 1340 1350 1360 . 1370 1380 

GCG GAG CCG GAC CTG CTC TAC TAC CCA CCT GGC GTC GTG GTC TAC AGC GGG GGG CGC TAC 
Ala Glu Pro Asp Leu Leu Tyr Tyr Pro Pro Gly Val Val Val Tyr Ser Gly GJy Arg Tyr 



1390 1400 1410 

GAC CTG CTG CCC AGC AGC TCT GCC TAC TGA 
Asp Leu Leu Pro Ser Ser Ser Ala Tyr itt 
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